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FOREWORD 
This study was conducted by the Road 
Accident Research Unit of the University 
of Adelaide and was jointly sponsored by 
the Office of Road Safety, Commonwealth 
Department of Transport and the Australian 
Road Research Board. 
The general aims were to evaluate 
the effectiveness of many existing safety 
measures and to identify other factors 
related to accident or injury causation 
in road accidents in metropolitan 
Adelaide. The areas studied included 
characteristics of road users, the 
vehicles and the road and traffic 
environment. 
To achieve these aims a represent- 
ative sample of all road accidents to 
which an ambulance was called in the 
Adelaide metropolitan area was studied in 
the 12 months from March 1976. Two 
teams, each comprising a medical officer, 
an engineer and a psychologist attended 
304 randomly selected accidents and 
collected medical, engineering and 
sociological data. 
The findings are presented in a 
series of reports, each covering a specific 
topic. Part 1 provides an overview, and 
is followed by reports dealing with 
pedestrians, pedal cyclists, motorcyclists, 
commercial vehicles, passenger cars and 
road and traffic factors. The final 
report in the series provides a summary 
of the findings and recommendations. 
Basic data from the study are held 
on computer by both the Road Accident 
Research Unit, University of Adelaide 
and the Australian Road Research Board. 
Access to these data can be arranged 
for bona fide research workers on 
application to the Australian Road Research 
Board. Further copies of this report 
and copies of other reports in the 
series are available from the Office of 
Road Safety, Commonwealth Department of 
Transport. 
ACKNOWLEDGEMENTS 
The  c o l l e c t i o n  o f  d a t a  a t  t h e  s c e n e  o f  t h e  
a c c i d e n t  a n d  i n  t h e  f o l l o w - u p  i n v e s t i g a -  
t i o n s  w a s  p e r f o r m e d  by :  
H.S. A u s t  a n d  C.T. H a l l  
( E n g i n e e r s )  
N.D. Brewer  a n d  B.L. Sandow 
( P s y c h o l o g i s t s )  
J . R .  L i p e r t  a n d  P . J .  Tar ib lyn  
( M e d i c a l  O f f i c e r s )  
The  c o m p l e t i o n  o f  t h i s  s t u d y  w a s  d u e  m a i n l y  
t o  t h e  w i l l i n g n e s s  o f  t h e s e  t e a m  members  t o  
work  e x c e p t i o n a l l y  l o n g  h o u r s  u n d e r  
d i f f i c u l t  a n d  o f t e n  h a z a r d o u s  c o n d i t i o n s .  
Much o f  t h e  r o a d  a n d  t r a f f i c  d a t a  was  
c o l l e c t e d  b y  W . J .  O f f l e r ,  who a l s o  a t t e n d -  
e d  t h e  s c e n e s  o f  t h e  a c c i d e n t s  d u r i n g  t h e  
f i n a l  t h r e e  m o n t h s .  
The  r e c o r d e d  i n f o r m a t i o n  w a s  p r o c e s s e d  
b y  t h e  a b o v e  p e r s o n n e l ,  a s s i s t e d  by J.K. 
D a r w i n ,  G.M. Haymes, O.T. Holubowycz a n d  
C.A. L a t t a .  
M r .  R.W. S c r i v e n  o f  t h e  Highways 
D e p a r t m e n t  o f  S o u t h  A u s t r a l i a  r e v i e w e d  
much o f  t h e  m a t e r i a l  i n  t h i s  r e p o r t  a n d  
a s s i s t e d  w i t h  many c o n s t r u c t i v e  
s u g g e s t i o n s .  
T h e  S t e e r i n g  C o m m i t t e e  f o r  t h e  s t u d y  
p r o v i d e d  v a l u a b l e  a s s i s t a n c e  a n d  a d v i c e .  
I t s  members  w e r e :  P r o f e s s o r  R.E. L u x t o n  
( C h a i r m a n ) ,  P r o f e s s o r s :  T.D. J o h n ,  
R.B. P o t t s ,  J . S .  R o b e r t s o n ,  A.T. W e l f o r d ,  
D r s .  B.L. C o r n i s h  ( r e p r e s e n t i n g  t h e  
D i r e c t o r - G e n e r a l  o f  M e d i c a l  S e r v i c e s ) ,  
I . R .  J o h n s t o n  (D.O.T. ) ,  J . B .  M e t c a l f  
(A.R.R.B.) ,  G. S v e d ,  A . P .  V u l c a n  
(D.O.T. ) ,  a n d  Messrs.: J.F.M. B r y a n t  
(A.R.R.B. ) , R .  C u l v e r ,  H.E. R o e q e r  ( l a t e r  
R.W. S c r i v e n  a n d  t h e n  M.  K n i g h t )  
( r e p r e s e n t i n g  t h e  C o m m i s s i o n e r  f o r  
Highways)  , R .  U n g e r s  (D. O.T. ) a n d  F.  E. 
Yeend (D.O.T.)  . The  f i r s t  Cha i rman w a s  
t h e  l a t e  P r o f e s s o r  N.T. F l e n t j e .  
The  S t .  J o h n  Ambulance T r a n s p o r t  
D i v i s i o n  p l a y e d  a n  e s s e n t i a l  r o l e  i n  
t h e  c o n d u c t  o f  t h i s  s t u d y  b y  n o t i f y i n g  
t h e  Road A c c i d e n t  R e s e a r c h  U n i t  when a n  
a m b u l a n c e  w a s  c a l l e d  t o  a t t e n d  a  r o a d  
a c c i d e n t .  T h e  S o u t h  A u s t r a l i a n  Highways  
D e p a r t m e n t ,  t h e  Road T r a f f i c  B o a r d ,  a n d  
t h e  P o l i c e  D e p a r t m e n t  c o o p e r a t e d  i n  many 
ways  i n  t h e  e x e c u t i o n  o f  t h i s  s t u d y ,  a s  
d i d  t h e  H o s p i t a l s  D e p a r t m e n t .  The  
p r o p r i e t o r s  a n d  o p e r a t o r s  o f  t o w i n g  
s e r v i c e s  a n d  c r a s h  r e p a i r  s h o p s  f a c i l i t a t e d  
i n s p e c t i o n s  o f  t h e  damaged v e h i c l e s .  
The s p o n s o r s h i p  a n d  a d v i c e  o f  t h e  
O f f i c e  o f  Road S a f e t y  o f  t h e  Commonwealth 
D e p a r t m e n t  o f  T r a n s p o r t  a n d  t h e  A u s t r a l i a n  
Road R e s e a r c h  B o a r d  a r e  g r a t e f u l l y  
a c k n o w l e d g e d ,  
The f i n a l  a c k n o w l e d g e m e n t  i s  d u e  t o  
t h e  p e r s o n s  who w e r e  i n v o l v e d  i n  t h e  
a c c i d e n t s  s t u d i e d  a n d  who c o o p e r a t e d  
f r e e l y  w i t h  t h e  members  o f  t h e  r e s e a r c h  
t e a m s .  
TABLE OF CONTENTS 
1. I N T R O D U C T I O N  
2 .  G E N E R A L  R E V I E W  OF T H E  S T U D Y  
R E F E R E N C E S  
A P P E N D I X  1 : P a r t  1 : A n  O v e r v i e w  
A P P E N D I X  2 : P a r t  2 : P e d e s t r i a n  A c c i d e n t s  
A P P E N D I X  3 : P a r t  3 : P e d a l  C y c l e  A c c i d e n t s  
A P P E N D I X  4 : P a r t  4 : M o t o r c y c l e  A c c i d e n t s  
A P P E N D I X  5 : P a r t  5 : C o m m e r c i a l  V e h i c l e  A c c i d e n t s  
A P P E N D I X  6 : P a r t  6 : C a r  A c c i d e n t s  
A P P E N D I X  7 : P a r t  7 : R o a d  and T r a f f i c  F a c t o r s  
A P P E N D I X  8 : P a r t  9 8 A c c i d e n t  D e s c r i p t i o n s  and Scale P l a n s  
A P P E N D I X  9 : P a r t  1 0  : D a t a  and D a t a  C o d e s  

1. INTRODUCTION 
A sample of accidents to which an ambulance 
was called in the Adelaide metropolitan 
area was investigated at the scene by 
multi-disciplinary teams from the Road 
Accident Research Unit of the University 
of Adelaide. This survey, which ran for 
twelve months from 23 March, 1976, was 
sponsored by the Commonwealth Department 
of Transport and the Australian Road 
Research Board. Each accident was 
studied by an engineer, a psychologist 
and a medical officer. Their observations 
at the scene started an average of ten 
minutes after the ambulance was called 
and were supplemented by further invest- 
igations including interviews with the 
drivers and other active participants 
(pedestrians and cyclists), detailed 
examination of the accident site and 
observation of traffic behaviour at the 
same time of day as the accident. 
The injured persons were examined and 
interviewed in hospital and the vehicles 
were inspected in towing service depots 
and elsewhere. 
An eight per cent sample, totalling 













304 accidents, was obtained of all road 
accidents as defined above. The sample 
was representative of this accident 
population by time of day and day of week. 
The aims of this survey, the sampling 
technique and the method of investigation 
are described in detail in another report 
(Part 1: An Overview) together with a 
review of the types of accidents invest- 
igated and an outline of the general 
conclusions. Table 1 lists the ten 
reports in the series. 
The primary purpose of this report is 
to bring together in one volume all of the 
conclusions and recommendations contained 
in the preceding seven reports. The 
tables of contents of these reports and 
those of Parts 9 and 10 are presented in 
the Appendices to facilitate reference 
back to the sections that relate to the 
conclusions and recommendations as well as 
to provide a comprehensive and detailed 
listing of the topics that have been 
considered. Chapter 2 contains new 
material; a general review of the study 
that is supplementary to the similar 
sections of the Overview Report. 




Pedal Cycle Accidents 
Motorcycle Accidents 
Commercial Vehicle Accidents 
Car Accidents 
Road and Traffic Factors 
Summary and Recommendations 
Accident Descriptions and Scale Plans 
Data and Data Codes 
2 .  GENERAL REVIEW OF THE STUDY 
The reports on the study present one of the 
most comprehensive and detailed descriptions 
of serious road traffic accidents that is 
available. The reports have been, and 
continue to be, quoted by various public 
authorities and policy-making bodies 
(see, for example, reports of the House 
of Representatives Standing Committee on 
Road Safety and the report of the South 
Australian Legislative Council Select 
Committee on Random Breath Tests). Even 
so, much more use can be made of the 
information collected during the study. 
Further analyses of the computer files 
(held by the Road Accident Research Unit 
and the Australian Road Research Board) 
and of the uncoded data can be expected 
to continue to be profitable for many 
years. Comparison of this information 
with data from other studies has already 
been shown to yield valuable results in 
quantifying the association between the 
risk of accident involvement and a driver's 
blood alcohol level (McLean, Holubowycz 
and Sandow, 1980) and in establishing the 
magnitude and the composition of the 
financial cost to the community of road 
traffic accidents (Somerville and 
McLean, 1981). 
The presentation of each of the 
reports, from the table of contents through 
to the conclusions and recommendations, is 
designed to assist the reader to identify 
those aspects that may be relevant to a 
particular issue. But this form of 
presentation is not always an efficient 
way to help the reader to appreciate the 
underlying nature of the work, an 
appreciation that is desirable if the 
results are to be applied wisely and the 
data interpreted correctly. The follow- 
ing brief summary of Parts 1 to 7 is 
intended to go some way towards providing 
this less formal background to the study. 
PART 1: AN OVERVIEW 
This report describes the purpose, planning 
and execution of the study. It then gives 
an outline of the types of accidents 
investigated and presents some of the 
results and conclusions, selected to 
indicate the range of topics that are 
discussed in greater detail in the later 
reports. There is also a brief comparison 
with certain aspects of the first Adelaide 
in-depth study that was conducted in the 
early 1960s (Robertson, McLean and Ryan, 
1966). 
The Overview Report was not intended 
to be a definitive summary of the results, 
partly because it was prepared long before 
the first draft of the other reports had 
been completed. The reader is therefore 
urged to refer also to the usually more 
detailed treatment of topics in the later 
reports. Some of the more general results 
appear only in the Overview Report: these 
include whole-sample data on alcohol 
involvement and on duration of hospital 
stay and residual disabilities, among other 
items. 
Some general characteristics of the 
study should be recognized. As noted in 
the Introduction, the accidents invest- 
igated are a representative sample of 
accidents to which an ambulance was called 
in a metropolitan area (the nature of the 
sample is discussed in detail in Chapter 3 
of the Overview Report). The study area 
did not include the outer suburbs that had 
been developed during the previous ten to 
15 years. Its topography is that of a 
coastal plain, with long, straight roads 
usually intersecting at right angles. 
A 60 km/h speed limit applies to very 
nearly all of the roads and the wearing 
of seat belts, and crash helmets by motor- 
cyclists, is required by law. 
The study was intended to be completed 
in three years. However work directly 
associated with it has extended over more 
than seven years. The initial planning 
started in November, 1973 and a proposal 
was submitted to the Sponsors twelve months 
later. A revised proposal submitted in 
February, 1975 was accepted in August of 
that year. Staff were then recruited, 
equipment obtained and the investigating 
procedures were established. Accident 
investigation commenced on March 23, 1976 
and continued for 12 months. The follow- 
ing year was almost fully devoted to data 
processing which primarily consisted of the 
creation of a series of computer files 
(the data codes are listed in Part 9). 
The final draft of the Overview Report was 
completed in May, 1979. The remaining 
reports have been completed during the 
following two years, the work being 
performed mostly outside normal working 
hours. It is now apparent that the 
periods allocated initially to the various 
stages of the study were not commensurate 
with the work involved and this should be 
noted in the planning and funding of any 
future work of this type. 
PART 2: PEDESTRIAN ACCIDENTS 
Many of the commonly-observed characteris- 
tics of pedestrian accidents are described 
in this report: children running onto the 
road, intoxicated adult pedestrians, the 
i n j u r y  p o t e n t i a l  o f  t h e  f r o n t  and b o n n e t  
o f  t h e  s t r i k i n g  c a r ,  e tc .  Some o t h e r  
c h a r a c t e r i s t i c s  o f  t h e  p e d e s t r i a n  a c c i d e n t s  
i n  t h e  sample  may n o t  b e  s o  w e l l  r e c o g n i z e d .  
I n  some i n s t a n c e s  t h i s  c o u l d  b e  b e c a u s e  o f  
t h e  n a t u r e  o f  t h e  s t u d y  a r e a ,  a s  n o t e d  i n  
t h e  r e m a r k s  a b o u t  P a r t  1, b u t  o u r  
d i s c u s s i o n  o f  t h o s e  c h a r a c t e r i s t i c s  may 
n e v e r t h e l e s s  b e  o f  w i d e r  r e l e v a n c e .  
F o r  example ,  t o  q u o t e  from t h e  C o n c l u s i o n s  
t o  t h e  r e p o r t :  
AM but  one of, t h u s .  4 3  accide.wf^i happe.neA 
on b u ~ s ~  hoa&, and d.if,f, imU.y i n  chobbing 
the. hoad uxu a {.actoh Jw. about one. th^Ad 
of,  the. 31 hele.want n idbtock accidcivt ' i .  
These  c h a r a c t e r i s t i c s  d e r i v e  l a r g e l y  from 
t h e  r o a d  and t r a f f i c  env i ronmen t .  Long 
s t r a i g h t  r o a d s ,  o f t e n  m u l t i - l a n e  and v e r y  
w i d e ,  combined w i t h  a  60 km/h s p e e d  l i m i t ,  
c a n  p r e s e n t  a  f o r m i d a b l e  o b s t a c l e  t o  t h e  
c a r e f u l  p e d e s t r i a n  and a n  e x t e n s i v e  d a n g e r  
zone  t o  t h e  c a r e l e s s  c h i l d  o r  t h e  d runken  
a d u l t .  While t h e  d i s c u s s i o n  o f  t h e s e  
f a c t o r s  i n  C h a p t e r  6  o f  P a r t  2  may b e  o f  
u s e  i n  s i m i l a r  s i t u a t i o n s  e l s e w h e r e  it is 
p o s s i b l e  t h a t  t h e  p e d e s t r i a n  a c c i d e n t s  
t h a t  w e  i n v e s t i g a t e d  may b e  v e r y  d i f f e r e n t  
f rom a c c i d e n t s  i n v o l v i n g  p e d e s t r i a n s  i n  
minor  s treets  i n  r e s i d e n t i a l  a r e a s .  But  
t h e n  a g a i n ,  o u r  d a t a  s u g g e s t  s t r o n g l y  t h a t  
t h e  s e r i o u s ,  i n j u r y - p r o d u c i n g  p e d e s t r i a n  
a c c i d e n t  is  much more l i k e l y  t o  b e  
a s s o c i a t e d  w i t h  ma jo r  t r a f f i c  r o u t e s  t h a n  
w i t h  minor  s treets .  
T h e r e  a p p e a r s  t o  b e  a  t e n d e n c y  t o  
assume t h a t  t h e  p e d e s t r i a n  c o n t r i b u t e s  
more t o  t h e  c a u s a t i o n  o f  p e d e s t r i a n  
a c c i d e n t s  t h a n  d o e s  t h e  d r i v e r .  Whi le  
t h i s  was found t o  b e  g e n e r a l l y  t r u e  i n  
t h i s  s t u d y ,  t h e  d r i v e r  o r  r i d e r  o f t e n  
p l a y e d  a n  a c t i v e  r o l e :  
I n  mohe. t h a n  h d f ,  of ,  thus. acde.wf^ i  thehe. 
iixu, an obwioi~li ~ t o h  comnwtte.d by t h e  
dAA.we~ oh f l ideh whobe. we.h-icle. hint the. 
pe.dut/tia.n. ... t h o u d f u - w n ~ f ,  whobe. 
ac'tA.ovus did cofVtA^Lbute. t o  the. camcution 
of,  the. accide.nt wehe. f,ound t o  be. much 
mohe L i k e l y  to have. had a pf l ioh conw ic t ion  
doh b p ~ ~ d . i n g .  ( C o n c l u s i o n s ,  C h a p t e r  7 )  
I f  t h e s e  o b s e r v a t i o n s  c a n  b e  s u b s t a n t i a t e d ,  
m e a s u r e s  t h a t  e f f e c t i v e l y  r e g u l a t e  d r i v e r  
b e h a v i o u r  may have  a  p o s s i b l y  u n e x p e c t e d  
e f f e c t  i n  r e d u c i n g  t h e  f r e q u e n c y  o f  
p e d e s t r i a n  a c c i d e n t s .  
PART 3 :  PEDAL CYCLE ACCIDENTS 
T h i s  r e p o r t  i s  based  on r e l a t i v e l y  few ( 2 2 )  
a c c i d e n t s  b u t  some g e n e r a l  c h a r a c t e r i s t i c s  
c o u l d  b e  d e t e c t e d .  C h i l d  c y c l i s t s  were 
u s u a l l y  s t r u c k  by a  motor  v e h i c l e  b e c a u s e ,  
l i k e  c h i l d  p e d e s t r i a n s ,  t h e y  a c t e d  impuls-  
i v e l y .  They o f t e n  t u r n e d  a c r o s s  t h e  p a t h  
o f  a n  o v e r t a k i n g  v e h i c l e  w i t h o u t  l o o k i n g  
and  w i t h o u t  warn ing .  U n l i k e  t h e i r  
p e d e s t r i a n  c o u n t e r p a r t s ,  t h e  a c c i d e n t s  
i n v o l v i n g  young c y c l i s t s  m o s t l y  o c c u r r e d  
on s t ree ts  i n  r e s i d e n t i a l  a r e a s  r a t h e r  
t h a n  on t r a f f i c  r o u t e s .  The n a t u r e  and 
l o c a t i o n  o f  t h e s e  a c c i d e n t s  l e a d  t o  t h e  
recommendat ion  ( C h a p t e r  9 )  t h a t :  
Covusidomt-Lon be, giwe.n t o  an e.w&cution 
of,  the. ~ c f i i t y  2npLimt ion.h of,  &owing 
cycJUJiitt, t o  fluids, on the. f l i g h t  hand bide. 
of,  the.  toad,  adjac.e.nt t o  the. k e ~ b ,  bo 
thai. the.y OAS, Looking towan&, w t h e h  
t h a n  m y  &om, apphoaching m o m  
w i h i c l u .  
T h i s  recommendation,  f o r  t h e  e v a l u a t i o n  
r a t h e r  t h a n  t h e  i n t r o d u c t i o n  o f  t h e  p roposed  
measure ,  may a p p e a r  t o  many r e a d e r s  t o  b e  
f o o l i s h .  It  i s  i n c l u d e d  i n  C h a p t e r  9  n o t  
o n l y  b e c a u s e  it may p r o v e  t o  b e  o f  some 
v a l u e  i n  i t s e l f  b u t  a l s o  b e c a u s e  it 
emphas i se s  t h e  n a t u r e  o f  t h e  r i s k s  i n h e r e n t  
i n  a  mix o f  p e d a l  c y c l e s ,  p a r t i c u l a r l y  when 
r i d d e n  by c h i l d r e n ,  and motor  v e h i c l e s .  
A head-on c o l l i s i o n  between a  c a r  t r a v e l l i n g  
a t  60 km/h and a  p e d a l  c y c l e  t r a v e l l i n g  a t  
10 km/h w i l l  n o t  b e  s i g n i f i c a n t l y  more 
s e v e r e  t h a n  a  r e a r - e n d  c o l l i s i o n  i n  which  
t h e  speed  d i f f e r e n t i a l  would b e  50 r a t h e r  
t h a n  70 km/h. I f  by r i d i n g  f a c i n g  t h e  
a d j a c e n t  t r a f f i c  t h e  c h i l d  c y c l i s t  i s  less 
l i k e l y  t o  t u r n  a c r o s s  i t s  p a t h  t h e n  t h e  n e t  
r e s u l t  may w e l l  b e  b e n e f i c i a l .  
F o r  somewhat s i m i l a r  r e a s o n s  it was 
a l s o  recommended t h a t  p e d a l  c y c l i s t s  b e  
p e r m i t t e d ,  and even encouraged ,  t o  r i d e  on 
t h e  f o o t p a t h .  
Head i n j u r i e s  w e r e  t h e  most  s e r i o u s  
consequence  o f  p e d a l  c y c l e  a c c i d e n t s  and 
s o  t h e  u s e  o f  c r a s h  h e l m e t s  i s  encouraged ,  
t o g e t h e r  w i t h  t h e  recommendation t h a t  
( C h a p t e r  9 ) :  
. bchooLfs c o n ~ i d e ~  ivusActiutLng h e . W  
bcheme~ doh cycLu>tt,' w u h  helm& doh 
u^e. by t h e h  ba2~de.n.t~ who cycle. t o  and 
{,horn bchoot. '  
PART 4 :  MOTORCYCLE ACCIDENTS 
Most o f  t h e  69 m o t o r c y c l e  r i d e r s  were 
young ma les .  T h i s  was t o  b e  e x p e c t e d  
b e c a u s e  most  m o t o r c y c l i s t s  a r e  young m a l e s  
b u t  w e  were a b l e  t o  show how o t h e r  
c h a r a c t e r i s t i c s  o f  t h e s e  young r i d e r s  were 
a s s o c i a t e d  w i t h  t h e i r  a c c i d e n t s .  F o r  
example,  f o u r - f i f t h s  o f  t h e  r i d e r s  i n v o l v e d  
i n  a c c i d e n t s  a f t e r  8  pm had been d r i n k i n g  
and t h e  same p r o p o r t i o n  o f  t h e  d r i n k i n g  
r i d e r s  had a  b lood  a l c o h o l  c o n c e n t r a t i o n  
t h a t  was above t h e  l e g a l  l i m i t  o f  0.08. 
These  i l l e g a l l y  i n t o x i c a t e d  r i d e r s  w e r e  
much more l i k e l y  t o  have  r e p o r t e d  t h a t  
t h e y  had p r i o r  c o n v i c t i o n s  f o r  t r a f f i c  
o f f e n c e s  t h a n  w e r e  t h e  o t h e r  r i d e r s .  
A l c o h o l  i n t o x i c a t i o n  a f f e c t e d  t h e  
r i s k  of i n j u r y ,  a s  w e l l  a s  t h e  r i s k  o f  b e i n g  
i n v o l v e d  i n  a n  a c c i d e n t  . I n t o x i c a t e d  
r i d e r s  a p p e a r e d  t o  b e  less l i k e l y  t o  f a s t e n  
t h e  s t r a p  on t h e i r  c r a s h  he lme t  and s o  t h e  
he lme t  came o f f  i n  t h e  c r a s h .  T h i s  l e d  t o  
t h e  recommendation t h a t :  
S h p t e ~  mitho& .'should, be, deweloped, ( - 1  ((oh f,&e.ning the. chin. b M p  on 
a w u h  h e l m i t  t o  e.vusuhe. t h a t  the. A m p  
can be becuhed by an intoILLCJote.d f l i d e ~ .  
The t y p e s  o f  a c c i d e n t s  t h a t  t h e  
i n t o x i c a t e d  r i d e r s  were i n v o l v e d  i n  w e r e  
c o n s i s t e n t  w i t h  t h e  h y p o t h e s i s  t h a t  t h e y  
were less a b l e  t o  c o n t r o l  t h e i r  mach ines  
when s i m u l t a n e o u s l y  t r y i n g  t o  do  something 
else t h a n  a  s o b e r  r i d e r  would have  been  
(see a l s o  Brewer and Sandow, 1 9 8 0 ) .  
Being young, many o f  t h e  m o t o r c y c l i s t s  
w e r e  i n e x p e r i e n c e d  a t  b o t h  c o n t r o l l i n g  a  
m o t o r c y c l e  a n d  i n  o p e r a t i n g  a  mo to r  v e h i c l e  
i n  t r a f f i c .  T h e r e  may b e  v a l u e  i n  
e n c o u r a g i n g  p o t e n t i a l  m o t o r c y c l i s t s  t o  
l e a r n  t h e  l a t t e r  s k i l l  i n  a  c a r  b e f o r e  
l e a r n i n g  t o  r i d e  a  m o t o r c y c l e ,  a n  a p p r o a c h  
t h a t  h a s  a l s o  been  s u g g e s t e d  by Coppin  
( 1 9 7 7 ) .  
Many i n e x p e r i e n c e d  r i d e r s  n e v e r  used  
t h e  f r o n t  b r a k e  and  even some e x p e r i e n c e d  
r i d e r s  f a i l e d  t o  d o  s o  i n  t h e  few s e c o n d s  
a v a i l a b l e  t o  them b e f o r e  t h e i r  c r a s h .  
~ i c e n s i n g  t e s t s  s h o u l d  i n c l u d e  a n  emergency 
s t o p  u s i n g  o n l y  t h e  f r o n t  b r a k e  b u t  t h i s  
p r o b l e m ,  wh ich  r e s u l t s  i n  much l o n g e r  
s t o p p i n g  d i s t a n c e s  t h a n  i f  b o t h  b r a k e s  
a r e  u s e d ,  may o n l y  be  s a t i s f a c t o r i l y  o v e r -  
come by t h e  i n t r o d u c t i o n  o f  s i n g l e - c o n t r o l  
two-wheel  b r a k i n g  on  a l l  m o t o r c y c l e s .  
T h e r e  was o n e  a c c i d e n t  i n  which  a 
d e f e c t  on a  m o t o r c y c l e  p l a y e d  a  c a u s a l  
r o l e ,  and  t h a t  d e f e c t  was t h e  r e s u l t  o f  
a  d e l i b e r a t e  m o d i f i c a t i o n  by t h e  r i d e r .  
However,  f u e l  l e a k a g e  a f t e r  t h e  c r a s h  
was  o b s e r v e d  i n  n e a r l y  o n e - t h i r d  o f  t h e  
c a s e s ,  m o s t l y  f rom undamaged f u e l  s y s t e m s .  
T h i s  r e s u l t e d  i n  a  f i r e  i n  one  a c c i d e n t  b u t  
t h e  p o t e n t i a l  was t h e r e  i n  21 o t h e r s .  
T h e r e f o r e  we recommend t h a t :  
An i n w u t A . g a H o n  be. made. of, the. ~ o u h c ~  
06 {Â¥.ue h a k a g e .  f,hom rnotohcycJ>u (---I. 
The m o t o r c y c l i s t s  i n  t h e  s t u d y  were  
t h e  o n l y  r o a d  u s e r s  f o r  whom t h e  head ,  
f a c e  and  n e c k  were  n o t  t h e  most  f r e q u e n t l y  
s e v e r e l y  i n j u r e d  body r e g i o n s .  T h e r e  
w e r e  two r e a s o n s  f o r  t h i s :  t h e  
p r o t e c t i o n  a f f o r d e d  by t h e  c r a s h  h e l m e t  
and  t h e  e x p o s u r e  o f  t h e  m o t o r c y c l i s t ' s  
l e g s  t o  t h e  d i r e c t  f o r c e  o f  a  c o l l i s i o n .  
The h i g h  i n c i d e n c e  of  v e r y  s e v e r e  l e g  
i n j u r i e s ,  and  t h e  poor  pe r fo rmance  o f  
a c c e s s o r y  ' c r a s h  b a r s ' ,  were  t h e  r e a s o n s  
f o r  t h e  recommendat ion  t h a t :  
A n  i n u v , 4 ~ g a t i o n  be conducted to e^ tab f i . f ih  
the. hequ^teme.nAs doh a dcuice  which  W 
mirU.mi,ze. the. /-1/t.~k. of, a mc~to^.c.ijiiLUit 
'i~~&tcu.ni.ng a mehe te.a i n j u h y  when 
inu0ive.d i n  an  a c c - o f ~ n t .  
T h r e e  c h a r a c t e r i s t i c s  of  t h e  s t u d y  
s h o u l d  b e  remembered when i n t e r p r e t i n g  
t h e  s i g n i f i c a n c e  o f  t h e  d a t a  p r e s e n t e d  
i n  t h i s  r e p o r t  on m o t o r c y c l e  a c c i d e n t s :  
t h e  s t u d y  a r e a  c o m p r i s e s  l o n g  s t r a i g h t  
r o a d s  w i t h  many i n t e r s e c t i o n s  and 
v i r t u a l l y  n o  h i l l s ;  o n l y  two o f  t h e  68 
m o t o r c y c l e  a c c i d e n t s  o c c u r r e d  on  w e t  
r o a d s ,  and  o n l y  o n e  r i d e r  was n o t  w e a r i n g  
a  c r a s h  h e l m e t .  
The m a j o r  i m p r e s s i o n s  t h a t  r ema in  
f rom i n v e s t i g a t i n g  t h e s e  a c c i d e n t s  a r e  
d e s c r i b e d  i n  t h e  f i n a l  p a r a g r a p h  o f  t h e  
r e p o r t :  
AA a con^e.que.nce. 06  t he in ,  acC-Lde.nt- 
i m o i u m e . n t ,  o n e . - f , W i  o f ,  theAe. motoh- 
cycLustf i  wehe. Â¥ph.ive.nte. born wokking ,  
oh  @om n a f ~ t y i n g  o u t  t he in ,  u ~ u d  
a d u - c t i u ,  {Â¥.o mohe. t h a n  tlvm m o n t h ,  
and a ~h -c t eA .  phopovti.on wviv, ti@ 
wLth a puimancnt p h y ~ i c d  ( L i k a b i l i t y ,  
O h  wehe. {Â¥.cvtaf1; inj 'uhcd.  
PART 5: COMMERCIAL VEHICLE ACCIDENTS 
The t e r m  ' commercia l  v e h i c l e '  i s  u s e d  h e r e  
i n  a  v e r y  g e n e r a l  s e n s e  t o  r e f e r  t o  any 
moto r  v e h i c l e  o t h e r  t h a n  a  p a s s e n g e r  c a r  
o r  a c a r  d e r i v a t i v e  s u c h  a s  a  c a r - t y p e  
u t i l i t y  o r  p a n e l  van  ( o r ,  o f  c o u r s e ,  a  
m o t o r c y c l e ) .  T h e r e  was ,  t h e r e f o r e ,  a  wide  
r a n g e  o f  v e h i c l e s  i n v o l v e d  e v e n  though  
t h e r e  were  o n l y  29 a c c i d e n t s  i n  t h i s  c a t e -  
g o r y .  F u r t h e r m o r e ,  n o t  a l l  o f  t h e  
commercia l  v e h i c l e s '  were  b e i n g  u s e d  f o r  
commercia l  p u r p o s e s  a t  t h e  t i m e  o f  t h e  
a c c i d e n t  ( o r  a t  any  o t h e r  t i m e  i n  some 
c a s e s ) .  N e v e r t h e l e s s  t h e r e  were  some 
d i s t i n c t i v e  c h a r a c t e r i s t i c s  o f  t h e  pe r -  
formance  o f  some o f  t h e s e  ' c o m m e r c i a l '  
v e h i c l e s  t h a t  a r e  wor thy  o f  men t ion .  
Some heavy v e h i c l e s  were  i n v o l v e d  i n  
c o l l i s i o n s  b e c a u s e  t h e  d r i v e r s  c h o s e  n o t  
t o  b r a k e  h a r d  when t r a f f i c  s i g n a l s  changed.  
T h i s  may r e f l e c t  a  d i s c r e p a n c y  i n  t h e  
b r a k i n g  pe r fo rmance  o f  heavy v e h i c l e s  and  
t h a t  o f  p a s s e n g e r  c a r s ,  b o t h  b e c a u s e  o f  
t h e  c h a r a c t e r i s t i c s  o f  t h e  b r a k i n g  s y s t e m s  
and  b e c a u s e  o f  d i f f i c u l t i e s  i n  r e t a i n i n g  
t h e  l o a d  on a  heavy v e h i c l e  unde r  b r a k i n g .  
One a c c i d e n t  was i n  f a c t  a  c o l l i s i o n  be tween 
a  p a n e l  van and t h e  l o a d  t h a t  s l i d  f o r w a r d s  
o f f  a  t r u c k  when t h e  d r i v e r  b r a k e d .  
The m u l t i p u r p o s e  p a s s e n g e r  v e h i c l e s  
i n  t h e  a c c i d e n t s  s t u d i e d  a p p e a r e d  t o  o f f e r  
a  l e v e l  o f  o c c u p a n t  p r o t e c t i o n  i n  a  c r a s h  
t h a t  was i n  some ways i n f e r i o r  t o  t h a t  o f  
a  p a s s e n g e r  c a r .  Because  t h e s e  v e h i c l e s  
a r e  o f t e n  used  p r i m a r i l y  a s  p a s s e n g e r  c a r s  
it i s  recommended t h a t  t h e y :  
- -  be. he.qmAe.d t o  compLy uluth the. 
AuAt/iaLia.n V u i g n  R u l u  {Â¥.o Motoh VcLnte.  
.%{Â¥.& w h k h  cui& a p p f i c a b f ~  20 p(UACngeh 
C m A .  
The r e p o r t  c o n t a i n s  o t h e r  r e f e r e n c e s  
t o  r e l e v a n t  a t t r i b u t e s  o f  c e r t a i n  t y p e s  o f  
t h e s e  ' commerc i a l '  v e h i c l e s .  The 
c h a r a c t e r i s t i c s  o f  t h e  d r i v e r s  a r e  n o t  
d i s c u s s e d  s e p a r a t e l y  b u t  a r e  c o n s i d e r e d  
i n  t h e  c h a p t e r  on d r i v e r s  i n  t h e  r e p o r t  
on c a r  a c c i d e n t s .  
PART 6: CAR ACCIDENTS 
Most (86  p e r  c e n t )  o f  t h e  a c c i d e n t s  i n  t h e  
S t u d y  i n v o l v e d  o n e  o r  more  c a r s .  T h e s e  
c a r s  r a n g e d  i n  s i z e  f rom t h e  Ley land  Min i  
t o  a  Fo rd  G a l a x i e ,  w i t h  t h e  d i s t r i b u t i o n  
o f  s i z e s  b e i n g  midway be tween  t h a t  o f  t h e  
c a r  p o p u l a t i o n s  o f  Wes te rn  Europe  and o f  
t h e  U n i t e d  S t a t e s .  
The s i z e  o f  a  c a r  i s  o n e  o f  many 
f a c t o r s  t h a t  d e t e r m i n e s  t h e  i n j u r y  outcome 
f o r  t h e  o c c u p a n t s  i n  a n  a c c i d e n t .  The 
compu l so ry  f i t t i n g  and w e a r i n g  o f  s e a t  
b e l t s  r e s u l t e d  i n  a  r e l a t i v e l y  h i g h  w e a r i n g  
r a t e  t h a t  s h o u l d  a l s o  b e  b o r n e  i n  mind 
when compar ing  t h i s  g r o u p  o f  c a r  a c c i d e n t s  
w i t h  o t h e r w i s e  s i m i l a r  c r a s h e s  i n  many 
o t h e r  c o u n t r i e s .  
Whereas c h a r a c t e r i s t i c s  of t h e  c a r s  
t h e m s e l v e s  were impor tan t  d e t e r m i n a n t s  of 
i n j u r y  c a u s a t i o n  t h e y  r a r e l y  played a  r o l e  
i n  t h e  c a u s a t i o n  o f  t h e s e  a c c i d e n t s .  T h i s  
w a s  p a r t l y  because  of t h e  n a t u r e  of t h e  
s t u d y  a r e a ,  a s  noted above i n  t h e  d i s c u s s i o n  
o f  m o t o r c y c l e  a c c i d e n t s ,  b u t  o t h e r  f a c t o r s ,  
s u c h  a s  a s p e c t s  of t h e  road and t r a f f i c  
env i ronment ,  were more impor tan t  i n  t h i s  
r e s p e c t  t h a n  were v e h i c l e  d e f e c t s ,  e t c .  
Much o f  t h e  r e p o r t  on c a r  a c c i d e n t s  
c o n s i s t s  o f  a  review of t h e  performance 
o f  t h e  r e l e v a n t  A u s t r a l i a n  Design Rules  
f o r  Motor V e h i c l e  S a f e t y .  There  a r e  
recommendations r e l a t i n g  t o  door  l a t c h e s ,  
w i n d s c r e e n  g l a s s ,  ins t rument  p a n e l s ,  
s t e e r i n g  whee l s  and t o  s e a t s  and s e a t  
b e l t s  and t h e  r e a d e r  w i l l  f i n d  more 
i n f o r m a t i o n  i n  t h e  t e x t  and i n  t h e  accom- 
pany ing  i l l u s t r a t i o n s .  Consequent ly  it 
i s  o u r  hope t h a t  t h i s  r e p o r t  w i l l  a l s o  
p r o v i d e  a  b a s i s  f o r  f u r t h e r  i n v e s t i g a t i o n s  
of  t h e  c r a s h w o r t h i n e s s  of passenger  c a r s  
and of t h e  v a l u e  of i n j u r y  and a c c i d e n t  
c o u n t e r m e a s u r e s  such a s  t h e  A u s t r a l i a n  
Design R u l e s .  
While s e a t  b e l t s  were found t o  a f f o r d  
a  h i g h  l e v e l  of  p r o t e c t i o n  a g a i n s t  i n j u r y  
i n  a  c r a s h  t h e r e  were s t i l l  many c a r  
o c c u p a n t s  who were n o t  wear ing a  b e l t .  
While t h e  p r o p o r t i o n  of  'non-wearers '  
i s  l i k e l y  t o  d e c r e a s e  w i t h  t i m e ,  a s  o l d e r  
c a r s  w i t h  no b e l t s  o r  w i t h  outmoded b e l t  
s y s t e m s  a r e  sc rapped ,  o u r  d a t a  s u g g e s t  
t h a t  p e r s o n s  who a r e  invo lved  i n  a c c i d e n t s  
a r e  l e s s  l i k e l y  t o  wear an a v a i l a b l e  b e l t  
t h a n  a r e  p e r s o n s  i n  t h e  g e n e r a l  motor ing 
p o p u l a t i o n .  Consequent ly ,  w h i l e  acknow- 
l e d g i n g  t h e  c o n s i d e r a b l e  b e n e f i t s  t h a t  
have r e s u l t e d  from t h e  l e g i s l a t i o n  r e l a t i n g  
t o  t h e  f i t t i n g  and wear ing of s e a t  b e l t s ,  
it i s  recommended t h a t :  
Pa^~-Lue. tu>tAcU.nt  d e v i c u  A d d  ( - - -  J be 
con~.id.vMd. do t  pob-s-ib-Ce. -iWtAoduc-tion -in 
A ( ~ ~ t n . u ~ - i a n  po^ b e ng eA c a u  . 
P a s s i v e  r e s t r a i n t s  i n c l u d e  s e a t  b e l t s  t h a t  
f i t  i n  p l a c e  when t h e  a d j a c e n t  door  i s  
c l o s e d ,  w i t h o u t  any o t h e r  a c t i o n  on t h e  
p a r t  of  t h e  occupan t ,  o r  a i r  bags  t h a t  a r e  
a u t o m a t i c a l l y  i n f l a t e d  i n  f r o n t  of t h e  
occupan t  i n  a  c r a s h .  
A s e a t  b e l t ,  o r  a  p a s s i v e  r e s t r a i n t ,  
i s  u n l i k e l y  t o  f u n c t i o n  a s  in tended  i f  
t h e  s e a t  i t s e l f  f a i l s  t o  s u p p o r t  t h e  
o c c u p a n t .  We observed some f a i l u r e s  
o f  b o t h  s e a t s  and s e a t  anchorages  and we 
have t h e r e f o r e  recommended a  review of t h e  
s t r e n g t h  r e q u i r e m e n t s  f o r  t h e s e  components. 
With more than  400 d r i v e r s  ( i n c l u d i n g  
28  d r i v e r s  o f  'commercial  v e h i c l e s '  ) invo lv-  
ed i n  t h e  a c c i d e n t s  it was p o s s i b l e  t o  
conduc t  a  more e x t e n s i v e  a n a l y s i s  of 
c h a r a c t e r i s t i c s  t h a t  p o t e n t i a l l y  were 
r e l a t e d  t o  a c c i d e n t  involvement t h a n  cou ld  
be done w i t h  t h e  much s m a l l e r  number of 
m o t o r c y c l i s t s ,  f o r  example. 
Alcoho l  i n t o x i c a t i o n  was one of t h e  
major  r i s k  f a c t o r s  i d e n t i f i e d  i n  t h i s  group 
o f  d r i v e r s .  Over 15  p e r  c e n t  of t h e  male 
d r i v e r s  were  above t h e  l e g a l  blood a l c o h o l  
l i m i t  of  0 . 0 8 ,  compared t o  1 . 5  p e r  c e n t  i n  
a  c o n t r o l  sample matched by t ime  of day,  
day of week and l o c a t i o n  (McLean, 
Holubowycz and Sandow, 1 9 8 0 ) .  The i n t o x -  
i c a t e d  d r i v e r s  were more l i k e l y  t o  be 
invo lved  i n  s i n g l e  v e h i c l e  c o l l i s i o n s  
w i t h  r o a d s i d e  o b j e c t s  t h a n  were s o b e r  
d r i v e r s .  While t h i s  t ended  t o  c o n f i n e  
t h e  i n j u r i o u s  consequences  of  t h e  c r a s h  
t o  t h e  i n t o x i c a t e d  d r i v e r  and h i s  
passengers  t h e s e  i n j u r i e s  were o f t e n  v e r y  
s e v e r e .  We have t h e r e f o r e  recommended, 
t o g e t h e r  w i t h  f i v e  o t h e r  recommendations 
r e l a t i n g  t o  a l c o h o l  i n t o x i c a t i o n ,  t h a t :  
The. coYvU-ming ~ e . a h c h  do t  MMYA t o  
d u t u  d / u . u e ~ ~  @om d/u.u-Lng w-eth a n  
e^.e.vcute.d BAC b h o d d  be. te.ga/idul cu 
a n  ahna of,  pfwne. ^mpofi^tance. and b h o d d  
be. 6unde.d ac.cotcU.ngty. 
We lacked  o b j e c t i v e  t e s t s  f o r  t h e  
p resence  o f  d rugs  o t h e r  t h a n  a l c o h o l  and 
s o  o u r  r e s u l t s  a r e  based on s e l f - r e p o r t i n g  
of t h e  usage of p r e s c r i p t i o n ,  non-pres- 
c r i p t i o n  and i l l e g a l  d r u q s .  T h i s  s e l f -  
r e p o r t i n g  was i n t e r p r e t e d  i n  t h e  l i g h t  of 
o t h e r  i n f o r m a t i o n  t h a t  we had on t h e  e v e n t s  
l e a d i n g  up t o  t h e  a c c i d e n t .  While o u r  
e s t i m a t e s  of d rug  usage p robab ly  a r e  low, 
t h e r e  were no a c c i d e n t s  i n  which we had 
r e a s o n  t o  b e l i e v e  t h a t  a d r i v e r  may have 
been a d v e r s e l y  a f f e c t e d  by a  non- repor ted  
d rug .  Fur thermore,  i n  h a l f  of t h e  1 2  
known c a s e s  of  d rug  u s e  t h e  e f f e c t  of t h e  
d rug  was l i k e l y  t o  have been b e n e f i c i a l .  
N e v e r t h e l e s s  we have made a  recommendation 
which may l e a d  t o  a  r e d u c t i o n  i n  t h e  
r i s k s  a s s o c i a t e d  w i t h  some p r e s c r i p t i o n  
d r u g s .  
Some manoeuvres t h a t  r e s u l t e d  i n  
a c c i d e n t s  d i d  appear  t o  be more common 
among inexper ienced  d r i v e r s  and s o  it 
was sugges ted  t h a t :  
PART 7 :  ROAD AND TRAFFIC FACTORS 
The approach t h a t  h a s  been adop ted  i n  t h e  
p r e s e n t a t i o n  of t h i s  r e p o r t  d i f f e r s  from 
most of t h e  o t h e r s  i n  t h a t  d e s c r i p t i o n s  of 
many of t h e  a c c i d e n t s  a r e  i n c l u d e d .  A s  
no ted  i n  t h e  I n t r o d u c t i o n ,  'The i n c l u s i o n  
of t h e  a c c i d e n t  d e s c r i p t i o n s  i n  t h e  main 
t e x t ,  r a t h e r  t h a n  a s  a p p e n d i c e s ,  h a s  been 
done t o  emphasise  t h e  many f a c t o r s  t h a t  can  
p l a y  a  r o l e  i n  a c c i d e n t  c a u s a t i o n  and t o  
t r y  t o  p l a c e  road and t r a f f i c  f a c t o r s  i n  
t h e  c o r r e c t  o v e r a l l  c o n t e x t ' .  
The r e a d e r  who w i s h e s  t o  g e t  an o v e r a l l  
impress ion  of  t h e  n a t u r e  of t h e  a c c i d e n t s  
t h a t  we s t u d i e d  i s  t h e r e f o r e  a d v i s e d  t o  
r e a d  P a r t  7 and t h e n  P a r t  2 ,  t h e  l a t t e r  
c o n t a i n i n g  d e s c r i p t i o n s  of  t h e  p e d e s t r i a n  
a c c i d e n t s  and a  d i s c u s s i o n  of  t h e  r e l a t e d  
road and t r a f f i c  f a c t o r s .  
The m a t e r i a l  i n  P a r t  7 i s  grouped 
p r i m a r i l y  by t y p e  of  l o c a t i o n  and t y p e  of 
t r a f f i c  c o n t r o l .  The Chap te r  on s i n g l e  
v e h i c l e  a c c i d e n t s  i s  a n  e x c e p t i o n .  
These accidents mostly occurred at uncon- 
trolled midblock locations but they form 
a distinctly different group to other mid- 
block accidents. They were strongly 
alcohol-related and very often involved a 
car running off the road and crashing into 
a pole or tree. Because the roads in 
the study area are almost all straight 
and level most of these run-off-road 
crashes were on straight roads and were 
the result of a gradual veering to the 
left rather than a more dramatic manoeuvre. 
Many of the intersections in the study 
area were uncontrolled. While these 
uncontrolled intersections were mostly on 
streets in residential areas and traffic 
volumes were low, they were the site of 
20 per cent of the accidents in the study. 
Extensive additional investigations were 
conducted on driver behaviour at these 
locations and it was concluded that about 
three-quarters of drivers in the general 
driving population exceed the safe 
approach speed by an average of 16 km/hour. 
This means that most drivers would be 
unable to avoid a collision if another car 
were to approach on a collision course on 
the intersecting road. Under such 
circumstances the 'give way to the right' 
rule becomes irrelevant. Consequently 
we have recommended that: 
- 1  i n  a mvtn.opoLita.n m a ,  
fie.c/tcom fihoaid not  be. uncontAoSULe.d. 
However, the traffic engineering warrants 
require that an intersection must have an 
accident history before any action can be 
taken to instal a STOP or GIVE WAY sign. 
As noted in Section 5.3.7, 'This philo- 
sophy is in marked contrast with that now 
virtually universal in measures aimed at 
protecting the health of the community, 
in which a potential hazard, once recog- 
nized, is countered before it can cause 
harm. ' 
Accidents at sign-controlled inter- 
sections rarely involved failure to stop 
at a STOP sign. The collisions that 
resulted when a car moved off from such 
a sign was often with another vehicle 
that was travelling uniisually fast. 
For this reason, and others, it is noted 
in Chapter 8 that: 
The. wtonceme.nt of, the. & g a l  fipeed L imi t  
can be. fiuppovte.d a-4 an a c t i v i t y  of, con- 
f i i d m b t e .  poh~'<vtuoJL value., . . . 
an extensive discussion of these 'fail-to- 
stand' accidents in Chapter 7. It provides 
the basis for the observation that: 
R i g h t  tuAn p h a u  on, pmhA-bLkion of, ^U.ght 
t u A m  both have. u n d u h b L e .  come.que.ncu 
i n  tv~ffli oh delayfi and n,eAouA(.ng oi, tua.f,f,^c.c 
but  thehe  i^ much that fihoaid be. uno.cce.pt- 
abie. i n  the. e.X^fiting fi-cAiaAc.on at many 
f i i g  VI& e.d intan.-  ^e.ntion^. 
A summary of the role of road and 
traffic factors in accident causation is 
presented in Chapter 8. The factors are 
listed in broad categories because of 
'the way in which the nature of the 
relevance of a factor may vary according 
to the circumstances of the accident . . . I  
(Chapter 8). 
The role of road and traffic factors 
in determining the consequences of an 
accident is also discussed in this report, 
particularly in relation to single vehicle 
accidents in Chapter 3 but also in summary 
in Chapter 8. 
EPILOGUE 
The reports reviewed above, and the record- 
ed data, represent the output from a study 
that cost more than $400,000 during the 
three years from mid-1975. As indicated 
at the start of the review, the actual cost 
and duration of the study are under-estimat- 
ed by these figures. But the cost to the 
community of serious accidents in the study 
area alone is $188,000,000 per year in 1980 
dollars (Somerville and McLean, 1981) . 
This means that an investigation of this 
type can be conducted in a cost-effective 
manner if it results in a reduction of 
even one-tenth of one per cent in the losses 
due to road traffic accidents in the study 
area. It is likely that the cost-effect- 
iveness of research of this type may be 
much greater than is indicated by this 
example. While this is encouraging in 
itself, our final observation is that it is 
not clear that there is any more logical 
way to approach a problem of this nature 
than by an investigation of the type 
reported here. 
Accidents at signalised intersections 
were mostly collisions between an oncoming 
vehicle and one turning right. There is 
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APPENDIX 1 :  
ADELAIDE IN-DEPTH ACCIDENT STUDY, 1 9 7 5 - 1 9 7 9  
PART 1 :  AN OVERVIEW 
A.J.  McLean 
G.K. Robinson 
ABSTRACT 
T h i s  r e p o r t  i s  a  g e n e r a l  i n t r o d u c t i o n  t o ,  
and r e v i e w  o f ,  an in -dep th  s t u d y  of r o a d  
a c c i d e n t s  t o  which  a n  ambulance  was c a l l e d  
i n  t h e  m e t r o p o l i t a n  a r e a  o f  A d e l a i d e ,  Sou th  
A u s t r a l i a .  A r e p r e s e n t a t i v e  8% sample ,  
c o m p r i s i n g  304 a c c i d e n t s ,  was i n v e s t i g a t e d  
i n  t h e  12-month p e r i o d  commencing March 
23rd  1976.  The g e n e r a l  a ims  o f  t h i s  
s t u d y  a r e  p r e s e n t e d  f o l l o w e d  by a  d e t a i l e d  
d e s c r i p t i o n  o f  t h e  sampl ing  p r o c e d u r e  which 
was a d o p t e d .  The method o f  o p e r a t i o n  is 
t h e n  d e s c r i b e d ,  and t h e  t y p e s  o f  a c c i d e n t s  
i n v e s t i g a t e d  a r e  p r e s e n t e d  i n  form o f  t h e  
g e n e r a l  c h a r a c t e r i s t i c s  o f  t h e  a c c i d e n t s  
and o f  t h e  d r i v e r s ,  r i d e r s ,  and p e d e s t r i a n s ,  
t o g e t h e r  w i t h  a  r e v i e w  o f  t h e  c o n s e q u e n c e s  
o f  t h e s e  a c c i d e n t s .  The ma jo r  c o n c l u s i o n s  
drawn from t h e  r e s u l t s  o f  t h e  s t u d y  a r e  
d e s c r i b e d  b r i e f l y ,  i n c l u d i n g  t h e  ways i n  
which  f a c t o r s  s u c h  a s  a l c o h o l  and i n e x p e r -  
i e n c e  a f f e c t  t h e  s a f e t y  o f  r o a d  u s e r s ,  t h e  
r o l e  p l a y e d  by v e h i c l e  f a c t o r s  and a s p e c t s  
o f  t h e  r o a d  and t r a f f i c  env i ronmen t  i n  
a c c i d e n t  c a u s a t i o n ,  t h e  main c a u s e s  o f  
i n j u r y  t o  e a c h  c l a s s  o f  r o a d u s e r  and t h e  
v a l u e  o f  h e l m e t s  and s e a t b e l t s .  The 
companion r e p o r t s  on s p e c i f i c  a s p e c t s  o f  
t h e  a c c i d e n t s  i n v e s t i g a t e d  a r e  l i s t e d  i n  
t h e  f i n a l  s e c t i o n .  
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The term In-depth Study refers to investi- 
gations of road traffic accidents which 
are conducted by professionally qualified 
investigators who attend the accident at 
the scene and who conduct such follow-up 
investigations as may be necessary to 
enable them to assemble a comprehensive 
and detailed account of the crash events, 
circumstances and consequences. The term 
'Level 3' is often used as a more specific 
reference to this type of study. 
The earliest studies of this type 
were attempted in the United States about 
twenty years ago, but one of the first 
projects to obtain a representative sample 
of crashes from a defined population was 
conducted in Adelaide from 1962 to 1965 
under the direction of Professor J.S. 
Robertson and with the sponsorship of the 
Australian Road Research Board (McLean, 
1973 and Robertson, McLean and Ryan, 1966). 
In concept, the investigation which is 
reviewed in this report was similar to the 
previous Adelaide study but it covered in 
greater detail a wider range of character- 
istics of the road users, the vehicles and 
the road and traffic environment. 
The success of the first Adelaide 
In-depth Study was due in part to the fact 
that the Adelaide metropolitan area is 
particularly suitable for the conduct of 
an in-depth investigation by virtue of its 
population size (900,000) and its topo- 
graphy. The study area, which comprised 
the major part of the metropolitan area, 
is a flat coastal plain bounded on one 
side by the sea, on another side by a 
range of hills and defined on the third 
side by a major arterial road. There are 
few natural features on this coastal plain 
which interrupt the basic rectangular grid 
of the road network (Figure 1). 
The emergency services and other 
public authorities are organised and 
function in ways which also facilitate the 
conduct of research work of this type. 
One ambulance service, the St. John Ambul- 
ance Transport Division, covers the entire 
area and operates under the direction of a 
central radio controller. This central- 
ised service permitted a means of immediate 
notification to the research team of the 
occurrence of an accident to which an 
ambulance was called. The area is also 
covered by one police authority and the 
regulation of the road and traffic system 
is in general the responsibility of a 
centralised body, the Road Traffic Board. 
All of these factors and, in particular, 
the willing cooperation offered by these 
and other organisations greatly reduced 
the difficulties associated with the 
development and conduct of a large scale 
study of this type. 
This study was confined to accidents 
to which an ambulance was called. This 
was done for two reasons: there was 
particular concern tnat most of the cases 
investigated should yield information 
relevant to the study of injury causation, 
and a reliable and rapid method of notif- 
ication of the occurrence of an accident 
was essential. The sampling criteria 
that were used to decide which accidents 
should be investigated are described in 
detail later in this report. 
The proposal for this study was 
prepared in 1974 (McLean, 1974a) , and much 
of 1975 was spent in planning, in partic- 
ular further developing and refining the 
lists of data items to be collected and 
procedures to be followed. During these 
two years a series of workshops was 
convened by the Department of Transport 
with the aim of ensuring that a common 
core of data would be collected in each 
of the three in-depth studies that were 
envisaged at that time: one in Melbourne, 
a rural study near Brisbane, which did not 
take place, and the Adelaide study. 
When the lists of data items, includ- 
ing these core items, had been finalised 
for the Adelaide study a start was made on 
developing the computer codes. The GM 
Long Form, a code widely used in North 
America and in Europe, was taken as a basis 
for the passenger car and crash injury 
codes, together with an injury coding 
system developed by Marsh (1972). A 
modified vehicle damage index (VDI) was 
developed (McLean, 1975) from the SAE 
Recommended Practice (1972), the modific- 
ation being introduced mainly to allow 
more detailed coding of damage to the side 
of the passenger compartment. 
Two team members, Hall and Sandow, 
were recruited in mid-1975, and the remain- 
ing team members: Aust, Brewer, Lipert and 
Tamblyn, were hired during the six months 
following the formal commissioning of the 
study in August 1975. Equipment was 
acquired during these six months, and the 
working procedures were established. From 
March 23, 1976, two teams each comprising 
a medical officer, an engineer and a 
psychologist were on call at pre-determined 
times to go directly to the scene of a 
road accident on being notified by the 
ambulance radio controller that an ambul- 
ance had been requested to attend. The 
data collection phase began on March 23rd, 
1976, and continued for 12 months, during 
which time 304 accidents were investigated 
at a cost per case of just under $1400. 
The very detailed investigation of a 
relatively small number of accidents as 
they occur using this approach is comple- 
mentary to investigations based on so- 
called "mass" accident data, such as are 
contained in police reports on road 
accidents. An obvious benefit of the 
in-depth study approach is that it yields 
a wide range of information that can be 
obtained in no other way, but the high 
cost of such an investigation restricts 
the sample size and this means that some 
evaluations which can be conducted using 
mass data cannot reasonably be attempted 
using this approach. Conversely, the 
amount of information that can be listed 
in a police report on a road accident is 
necessarily very limited and many of the 
items that are included are required for 
purposes other than research and eval- 
uation. At the present time, mass 
accident data files in Australia lack some 
of the information which is necessary for 
investigations aimed at identifying the 
role of the vehicle in accident and injury 
causation, to take one example (McLean, 
1974b). 
While the unique contribution which 
can be made by an in-depth study is assoc- 
iated with the wide range of detailed 
information which can be produced, it 
primarily derives from 'the productive 
synthesis of material not previously 
recognised as related' and from 'the 
open-ended observation and description of 
phenomena to discover variables which 
deductively seem to be of importance' 
(Haddon, Suchman and Klein (1964) ) . In 
other words, the in-depth study has the 
potential to bring about a more intimate 
understanding of the nature of the road 
accident problem and this leads, in turn, 
to the generation of new hypotheses. 
Some of the conclusions and recomend- 
ations in this series of reports are pre- 
sented on the basis of very few cases. 
Their value depends on the accuracy and 
relevance of the insights which we have 
gained from our participation in this study, 
and so they should be regarded as suggest- 
ions for further investigation rather than 
as definitive statements. Some other 
recommendations we believe to be readily- 
supportable solely by the data which we 
have collected. 
Finally, many of the variables on 
which information was obtained in this 
study have either not been mentioned in 
the text or have been reported on in isol- 
ation, with no reference to their inter- 
actions with other variables. Consequent- 
ly these reports do not exhaust the 
possibilities for analysis of these data, 
or for comparisons with additional data 
on relevant control groups or with data 
from similar studies, notably the first 
Adelaide in-depth study. It is our hope 
that we will have the opportunity to 
continue working with the information that 
we have collected, and we offer our 
assistance to other research workers who 
may be interested in doing so. 
GENERAL CONCLUSIONS 
As noted in the introduction to this report, One or more of the active participants 
had a BAC above 0.08 in at least 24 per 
cent of the accidents. The freauencv of 
the unique contribution which can be made 
by an in-depth study is the extent to 
which it can provide additional insight 
into the nature of the problem of road 
traffic accidents. Some previously 
unrecognized variables or risk factors may 
be identified, but the value of an in-depth 
study is more likely to lie in the clearer 
understanding which it gives into how some 
risk factors operate. This usually leads 
to the formulation of new hypotheses, 
which are best tested in specially-designed 
experiments or other investigations. 
While some of the results from an in-depth 
study may be sufficient basis for the 
direct introduction of new or modified 
countermeasures such output is not a 
direct study objective. 
In this section we present a select- 
ion of the general conclusions from the 
study. As was done in the earlier section 
on the types of accidents investigated, 
the aim here is to give some indication of 
the nature of the conclusions which can be 
found in the other reports in the series. 
Recommendations for further investigations 
or for action based on these conclusions 
are not presented here; they appear in 
the other reports, and are brought together 
in the report entitled "Summary and 
Recommendations". The final part of this 
section is an assessment of what we have 
learned about the feasibility of this type 
of investigation. 
7.1 CHARACTERISTICS OF THE ACCIDENTS 
Most of the accidents involved ordinary 
drivers behaving in an ordinary way. 
There were some others who were intox- 
icated, or inexperienced, or who were 
speeding, and the role that they played 
is noted briefly below. But it would be 
wrong to assume that the road accident 
problem can be solved by concentrating 
solely on these few well-recognized risk 
factors, important though they are. 
In the other reports in this series we 
have attempted to describe the often 
complex interaction of factors which can 
result in an accident, and to suggest ways 
in which driving, or walking, might be 
made easier and hence safer. 
INTOXICATION 
Alcohol intoxication was a major factor 
in these accidents. Blood alcohol (BAC) 
levels were obtained for 88 per cent of 
all of the active participants (drivers, 
riders and pedestrians) and for all such 
persons in 84 per cent of the accidents. 
alcohol involvement was highest in single 
vehicle crashes, in which at least 50 per 
cent of the drivers or riders were above 
0.08. These crashes usually involved a 
collision with a roadside object such as 
a tree or a pole, and the resulting 
injuries were often severe. 
The percentage of intoxicated road 
users was highest among motorcyclists (19 
per cent were above 0.08). Some of these 
intoxicated riders apparently failed to 
fasten the chin straps on their crash 
helmets correctly, the helmets came off in 
the crash, with fatal consequences in one 
case. Thirteen per cent of both the 
drivers, of cars and commercial vehicles, 
and the pedestrians had a BAC level above 
0.08. Only one pedal cyclist had been 
drinking andhis BAC level was 0.01. 
Intoxication by drugs other than 
alcohol appeared to be a relatively minor 
problem, even allowing for the fact that 
no quantitative tests were available. 
INEXPERIENCE 
Child pedestrians and cyclists are obvious- 
ly inexperienced in dealing with urban 
traffic, and they were usually involved in 
accidents as a consequence of impulsive 
and careless behaviour. These behavioural 
characteristics are very difficult to 
modify, and so changes in the traffic con- 
ditions may be necessary if the frequency 
of these accidents is to be reduced. 
Inexperience was very apparent as a 
factor in motorcycle accidents. Many 
inexperienced riders never used the front 
brake, believing that it was unsafe to do 
so, and so their stopping distances were 
much greater than would have been the case 
had they used both brakes. Even exper- 
ienced riders rarely used the front brake 
in an emergency (in almost three quarters 
of the collisions involving motorcycles 
it was the other vehicle which failed to 
give way). 
EXCESSIVE SPEED 
Seven per cent of the drivers and motor- 
cycle riders were travelling at a speed 
which was obviously above the legal limit 
and which was a factor in their being 
involved in these accidents. Almost all 
of the drivers whose vehicles were involved 
in collisions at uncontrolled four-way 
intersections (at which they should have 
given way) and for whom a speed estimate 
was available were travelling at an 
e x c e s s i v e  speed,  even though it was u s u a l l y  
below t h e  60 km/h speed l i m i t .  Subsequent 
i n v e s t i g a t i o n s  r e v e a l e d  t h a t  a b o u t  t h r e e -  
q u a r t e r s  o f  a l l  non-accident- involved 
d r i v e r s  were a l s o  exceeding t h e  s a f e  
approach  speeds  a t  t h e s e  u n c o n t r o l l e d  
i n t e r s e c t i o n s .  I n  abou t  o n e - t h i r d  of  t h e  
c o l l i s i o n s  a t  s i g n - c o n t r o l l e d  i n t e r s e c t i o n s  
t h e r e  was some ev idence  t h a t  t h e  v e h i c l e  on 
t h e  th rough  road was exceeding t h e  speed 
l i m i t .  The d r i v e r s  on t h e  th rough  r o a d s  
were f o u r  t i m e s  more l i k e l y  t o  have had a t  
l e a s t  one p r i o r  c o n v i c t i o n  f o r  speed ing  
t h a n  were t h e  d r i v e r s  who moved o f f  from 
t h e  STOP o r  GIVE WAY s i g n s  i n  t h e s e  
c o l l i s i o n s .  
VEHICLE FACTORS 
F o r t y  pe r  c e n t  of  t h e  c a r s  i n  t h i s  s t u d y  
had one o r  more d e f e c t s ,  b u t  i t  was 
e x c e p t i o n a l  f o r  a  v e h i c l e  d e f e c t  t o  p l a y  
a  r o l e  i n  t h e  c a u s a t i o n  of an a c c i d e n t .  
The b r a k i n g  system o f  m o t o r c y c l e s ,  
which r e q u i r e s  s e p a r a t e  a c t u a t i o n  of  t h e  
f r o n t  and r e a r  b r a k e s ,  was n o t  used e f f i c -  
i e n t l y  by a lmos t  h a l f  of  t h e  r i d e r s  who 
braked immediately b e f o r e  t h e  a c c i d e n t .  
The A u s t r a l i a n  Design Rules  ( A D R s )  
f o r  Motor Vehic le  S a f e t y  which r e l a t e  t o  
s e a t  b e l t s  and door h i n g e s  and l a t c h e s  ap- 
pea red  t o  be of most v a l u e  i n  t h e  a c c i d e n t s  
s t u d i e d .  Few of  t h e  c r a s h e s  i n v o l v i n g  
p a s s e n g e r  c a r s  were s e v e r e ,  and s o  t h e  pot-  
e n t i a l  performance of ADR 10A and 10B 
ENVIRONMENTAL FACTORS 
R e l a t i v e l y  mild  and v e r y  d r y  weather  p re -  
v a i l e d  th rough  most of  t h e  y e a r  i n  which 
t h e  s t u d y  was conducted and s o  t h e r e  were 
ve ry  few c a s e s  i n  which r a i n  o r  a  wet road 
s u r f a c e  was a  f a c t o r  i n  t h e  c a u s a t i o n  of  
t h e  a c c i d e n t .  G l a r e  from t h e  sun may 
have been p r e s e n t  i n  some i n s t a n c e s  b u t  
none of  t h e  road u s e r s  acknowledged it a s  a  
problem, whereas g l a r e  from oncoming head- 
l i g h t s  was mentioned by one d r i v e r  who h i t  
a  p e d e s t r i a n  who was s t a n d i n g  i n  t h e  c e n t r e  
of  t h e  road .  
THE INJURIES 
P e d e s t r i a n s  and p e d a l  c y c l i s t s  were a lmos t  
a lways i n j u r e d  and t h e i r  i n j u r i e s  were o f t e n  
s e v e r e ,  w i t h  a  head i n j u r y  u s u a l l y  be ing  t h e  
wors t .  The f r o n t  o f  t h e  s t r i k i n g  c a r  was 
t h e  d i r e c t  c a u s e  of  t h e  m a j o r i t y  of t h e  sev- 
e r e  i n j u r i e s  s u s t a i n e d  by p e d e s t r i a n s  and 
c y c l i s t s .  The m o t o r - c y c l i s t ,  probably be- 
c a u s e  o f  t h e  p r o t e c t i o n  a f f o r d e d  by h i s  
c r a s h  he lmet ,  was more l i k e l y  t o  s u s t a i n  a  
s e v e r e  l e g  i n j u r y  a s  h i s  wors t  i n j u r y .  I t  
was unusua l  f o r  a  c a r  occupant  t o  be  s e v e r e -  
l y  i n j u r e d ;  t h o s e  who were tended t o  be  un- 
r e s t r a i n e d  o c c u p a n t s  o f  c a r s  which c r a s h e d  
i n t o  a  t r e e  o r  u t i l i t y  po le .  
Twenty p e r  c e n t  of  t h e  931 persons  i n -  
volved i n  t h e s e  a c c i d e n t s  were admi t t ed  t o  
h o s p i t a l ,  68 ( o r  7 p e r  c e n t )  were l e f t  w i t h  
a  permanent p h y s i c a l  d i s a b i l i t y ,  and e i g h t  
were k i l l e d .  
( s t e e r i n g  columns) cou ld  n o t  be  a s s e s s e d  
a d e q u a t e l y .  The performance of  some o t h e r  
o f  t h e  ADRs d i f f e r e d  l i t t l e  from t h a t  of  pre-  COMPARISON WITH THE FIRST ADELAIDE IN-DEPTH 
ADR components p robab ly  because  t h e  i n t r o -  
d u c t i o n  o f  t h o s e  A D R s ,  such  a s  t h e  one 
r e l a t i n g  t o  s a f e t y  g l a s s ,  l a r g e l y  conf i rmed 
e x i s t i n g  p r a c t i c e .  Some d e f i c i e n c i e s  were 
no ted  i n  t h e  d e s i g n  r u l e s  f o r  i n s t r u m e n t  
p a n e l s  and s e a t  anchorages .  
ROAD AND TRAFFIC FACTORS 
The a b s e n c e  of c o n t r o l s  such  a s  STOP o r  
GIVE WAY s i g n s  a t  four-way i n t e r s e c t i o n s  
was a  f a c t o r  i n  abou t  one-seventh o f  t h e  
a c c i d e n t s  i n  t h i s  s t u d y .  
O b j e c t s  a t  t h e  r o a d s i d e ,  and parked 
v e h i c l e s ,  p layed impor tan t  r o l e s  i n  t h e  
c a u s a t i o n  o f  some of t h e s e  a c c i d e n t s ,  
e i t h e r  by o b s t r u c t i n g  v i s i o n  o r  s imply by 
b e i n g  h i t  and s o  p r e v e n t i n g  a  s t r a y i n g  
v e h i c l e  from r e g a i n i n g  t h e  roadway s a f e l y .  
C o l l i s i o n s  w i t h  u t i l i t y  p o l e s  were p a r t -  
i c u l a r l y  s e v e r e ;  t h e y  u s u a l l y  invol.ved 
a n  i n t o x i c a t e d  d r i v e r  whose c a r  vee red  o f f  
t o  t h e  l e f t  on a  s t r a i g h t  road .  
Almost a l l  of  t h e  p e d e s t r i a n  a c c i d e n t s  
i n  t h e  s t u d y  were on busy t r a f f i c  r o u t e s ,  
most o f  which were und iv ided  m u l t i - l a n e  
r o a d s .  Some measures des igned  t o  i n c r e a s e  
t h e  r a t e  o f  f low of  v e h i c u l a r  t r a f f i c  a r e  
d e t r i m e n t a l  t o  t h e  s a f e t y  o f  t h e  p e d e s t r i a n  
Sk idd ing  was a  minor problem, 
p r i m a r i l y  because  of  t h e  v e r y  d r y  c l i m a t e  
i n  A d e l a i d e .  
STUDY 
There were r e l a t i v e l y  more m o t o r - c y c l i s t s  
and fewer p e d e s t r i a n s ,  peda l  c y c l i s t s  and 
c o m e r c i a 1  v e h i c l e s  i n  t h e  p r e s e n t  s t u d y  
than  i n  t h e  one conducted 13 y e a r s  e a r l i e r .  
These d i f f e r e n c e s  may be  due t o  bo th  
d i f f e r e n c e s  i n  sampling s c h e d u l e s  and t o  
changes  i n  t h e  t empora l  d i s t r i b u t i o n  o f  
a c c i d e n t s  t o  which a n  ambulance i s  c a l l e d .  
O v e r a l l ,  55 p e r  c e n t  o f  t h e  p a r t i c i -  
p a n t s  were i n j u r e d  i n  t h e  a c c i d e n t s  i n  
t h e  second sample  compared t o  4 4  p e r  c e n t  
i n  t h e  f i r s t .  T h i s  r e s u l t  may be  l a r g e l y  
an a r t i f a c t  a s s o c i a t e d  w i t h  t h e  r e a s o n s  why 
a n  ambulance i s  c a l l e d  t o  an a c c i d e n t ,  b u t  
it may a l s o  be  t h a t  t h e  a c c i d e n t s  i n  t h e  
second sample were somewhat more s e v e r e .  
When comparing t h e  p e r c e n t a g e s  of  
i n j u r e d  p e r s o n s  who were  admi t t ed  t o  h o s p i t a l  
o r  who were f a t a l l y  i n j u r e d ,  t h e r e  was a  
r e d u c t i o n  obse rved  between t h e  two s t u d i e s  
f o r  c a r  o c c u p a n t s ,  from 4 2  t o  2 9  pe r  c e n t ,  
and even g r e a t e r  r e d u c t i o n s  f o r  p e d e s t r i a n s  
and p e d a l  c y c l i s t s .  The wider  u s e  o f  s e a t  
b e l t s  a p p e a r s  l i k e l y  t o  have been t h e  major  
cause  of  t h e  lower  a v e r a g e  s e v e r i t y  of 
i n j u r y  among c a r  o c c u p a n t s .  The a v e r a g e  
i n j u r y  s e v e r i t y ,  a s  measured i n  t h i s  way, 
d i d  n o t  change s i g n i f i c a n t l y  f o r  motor- 
c y c l i s t s  d e s p i t e  t h e  a l m o s t  u n i v e r s a l  u s e  
of  c r a s h  he lmets  i n  t h e  second s t u d y ,  
because  many l e g  i n j u r i e s  were s e v e r e  
enough t o  r e q u i r e  h o s p i t a l i z a t i o n .  
T h e r e  i s  c o n s i d e r a b l e  p o t e n t i a l  f o r  
d e t a i l e d  compar ison between t h e  two s t u d i e s  
o f  f a c t o r s  r e l a t i n g  t o  b o t h  a c c i d e n t  and 
i n j u r y  c a u s a t i o n .  
7.2 THE IN-DEPTH STUDY TECHNIQUE 
Our e x p e r i e n c e  i n  t h e  s t u d y  h a s  d e m o n s t r a t -  
e d  t h a t  t h e  method o f  i n v e s t i g a t i o n  i s  
v i a b l e ,  w i t h  some i m p o r t a n t  q u a l i f i c a t i o n s  
wh ich  a r e  n o t e d  below. 
The sample  p r o c e d u r e  which  was 
d e v e l o p e d  f o r  t h e  s t u d y  produced a  sample  
wh ich  was a d e q u a t e l y  r e p r e s e n t a t i v e  o f  t h e  
p o p u l a t i o n  o f  a c c i d e n t s  t h a t  was b e i n g  
i n v e s t i g a t e d .  These  a c c i d e n t s ,  t o  which  
a n  ambu lance  was c a l l e d ,  i n c l u d e d  a  h i g h  
p r o p o r t i o n  ( a b o u t  o n e - f i f t h )  o f  c a s e s  i n  
wh ich  t h e  ambulance was n o t  r e q u i r e d ,  and 
s o  t h e  b i a s  which  c a n  a r i s e  when s t u d y i n g  
o n l y  a c c i d e n t s  which r e s u l t  i n  i n j u r y  was 
t o  some e x t e n t  a v o i d e d .  The s u c c e s s  o f  
t h i s  s a m p l i n g  p r o c e d u r e  depended l a r g e l y  
o n  t h e  w i l l i n g  c o o p e r a t i o n  o f  t h e  r a d i o  
c o n t r o l l e r s  o f  t h e  S t .  John Ambulance 
T r a n s p o r t  D i v i s i o n .  
The method o f  i n v e s t i g a t i o n ,  a s  it 
e x i s t e d  a t  t h e  end o f  t h e  p r o j e c t ,  was 
a l s o  s a t i s f a c t o r y .  Funds were  n o t  a v a i l -  
a b l e  i n  t h e  e a r l y  s t a g e s  t o  c o v e r  t h e  
s a l a r y  o f  a  t r a f f i c  e n g i n e e r i n g  member o f  
t h e  r e s e a r c h  teams and s o  much of  t h e  
b a s i c  d a t a  i n  t h i s  a r e a  had t o  b e  
c o l l e c t e d  a t  a  l a t e r  d a t e ,  a  p r o c e d u r e  
wh ich  p roved  t o  b e  c o m p l i c a t e d  by t h e  f a c t  
t h a t  t h i s  p e r s o n  had n o t  a t t e n d e d  t h e  
a c c i d e n t s  a t  t h e  s c e n e .  
Response  t i m e s  f o r  t h e  team t o  r e a c h  
t h e  s c e n e  o f  t h e  a c c i d e n t  a f t e r  b e i n g  
n o t i f i e d  o f  t h e  c a l l  f o r  a n  ambulance  t o  
a t t e n d  a v e r a g e d  a b o u t  11 m i n u t e s .  The 
t eam had no  a u t h o r i t y  t o  exceed  t h e  s p e e d  
l i m i t ,  and  we c o n s i d e r  such  a n  exempt ion  
t o  b e  n e i t h e r  n e c e s s a r y  n o r  d e s i r a b l e .  
The team membera were  a b l e  t o  c o l l e c t  
t h e  n e c e s s a r y  i n f o r m a t i o n  a t  t h e  s c e n e  o f  
t h e  a c c i d e n t s  w i t h o u t  i n t e r f e r i n g  w i t h  t h e  
p o l i c e  o r  ambulance  o f f i c e r s  i n  t h e  exec-  
u t i o n  o f  t h e i r  d u t i e s ,  and a  h i g h  l e v e l  o f  
c o o p e r a t i o n  was m a i n t a i n e d  w i t h  t h e s e  
p e r s o n n e l .  Almost  a l l  o f  t h e  p e o p l e  who 
w e r e  i n v o l v e d  i n  t h e  a c c i d e n t s  were  w i l l i n g  
t o  t a l k  w i t h  t h e  r e s e a r c h  w o r k e r s  a t  t h e  
s c e n e ,  i n  h o s p i t a l ,  and l a t e r  a t  t h e i r  
homes i n  t h e  c a s e  o f  d r i v e r s ,  r i d e r s  and 
p e d e s t r i a n s .  The fo l low-up  i n t e r v i e w s  
were v e r y  t ime-consuming,  l a r g e l y  b e c a u s e  
r e p e a t e d  v i s i t s  had t o  b e  made b e f o r e  t h e  
p e r s o n  was found t o  b e  a t  home i n  many 
i n s t a n c e s .  T h i s  work m o s t l y  had t o  b e  
conduc ted  a t  n i q h t ,  which  meant t h a t ,  i n  
a d d i t i o n  t o  t h e  i r r e g u l a r  o n - c a l l  h o u r s ,  
t h e s e  i n v e s t i g a t o r s  were  working a l m o s t  
e v e r y  n i q h t  d u r i n g  t h e  week. The eng in -  
e e r i n g  members o f  t h e  team o f t e n  found it 
n e c e s s a r y  t o  work c o n t i n u o u s l y  f o r  s e v e r a l  
d a y s  t o  keep  up w i t h  t h e  need t o  c o n d u c t  
a  d e t a i l e d  e x a m i n a t i o n  o f  t h e  c r a s h e d  
v e h i c l e s  b e f o r e  r e p a i r  work commenced. 
T h i s  work l o a d  was u n r e a s o n a b l y  s e v e r e ,  
and it i s  t o  t h e  g r e a t  c r e d i t  o f  t h e  team 
members t h a t  t h e y  were  b o t h  w i l l i n g  and  
a b l e  t o  c a r r y  o u t  t h e i r  d u t i e s  f o r  t h e  
f u l l  t w e l v e  months o f  d a t a  c o l l e c t i o n .  
I n  any  f u t u r e  s t u d y  t h e  c a s e  c o l l e c t i o n  
r a t e  s h o u l d  b e  r e d u c e d  t o  no more t h a n  
100 a c c i d e n t s  p e r  team p e r  y e a r .  
A l a r g e  amount o f  v e r y  d e t a i l e d  i n f o r -  
mat ion  c a n  be  c o l l e c t e d  i n  t h i s  way 
(Appendix B )  . i n  t h e  s t u d y  t h e  p r o c e s s -  
i n g  o f  t h i s  i n f o r m a t i o n  was d e l a y e d  u n t i l  
a f t e r  t h e  d a t a  c o l l e c t i o n  p e r i o d  b e c a u s e  
some o f  t h e  d a t a  c o d e s  had n o t  been f i n a l -  
i z e d .  I t  i s  much e a s i e r  t o  d e v e l o p  a  
s a t i s f a c t o r y  d a t a  c o d e  a f t e r  t h e  d.ata h a s  
been c o l l e c t e d ,  s i m p l y  b e c a u s e  t h e r e  i s  
no l o n g e r  a n y  u n c e r t a i n t y  a b o u t  t h e  i t e m s  
which w i l l  be  a v a i l a b l e  t o  b e  coded ,  b u t  
it i s  o b v i o u s l y  more e f f i c i e n t  t o  be  a b l e  
t o  c o d e  d a t a  a s  soon a s  p o s s i b l e  a f t e r  t h e  
i n v e s t i g a t i o n  o f  an  a c c i d e n t  h a s  been 
comple t ed .  From t h e  e x p e r i e n c e  which  we 
have  g a i n e d  i n  t h i s  s t u d y ,  we b e l i e v e  
t h a t  we a r e  now i n  a  much b e t t e r  p o s i t i o n  
t o  b e  a b l e  t o  d e v e l o p  u s e f u l  d a t a  c o d e s  
d u r i n g  t h e  p l a n n i n g  s t a g e s  o f  a n  i n v e s t -  
i g a t i o n  o f  t h i s  t y p e .  
The p o i n t  h a s  been made t h a t  o n e  o f  
t h e  major  a t t r i b u t e s  o f  t h e  i n - d e p t h  
s t u d y  a p p r o a c h  i s  t h a t  i t  y i e l d s  g r e a t e r  
i n s i g h t  i n t o  how r e c o g n i z e d  r i s k  f a c t o r s  
o p e r a t e .  Much o f  t h i s  i n s i g h t  c a n  b e  
p r e s e n t e d  i n  f o r m a l  r e p o r t s ,  b u t  a  g r e a t  
d e a l  o f  t h e  r e t u r n  on t h e  i n v e s t m e n t  i n  
an  i n - d e p t h  s t u d y  d e p e n d s  on  t h e  u s e  which  
t h e  r e s e a r c h  w o r k e r s  a r e  a b l e  t o  make o f  
t h e  e x p e r i e n c e  which  t h e y  have  g a i n e d .  
The f i n a l  o b s e r v a t i o n  i n  t h i s  o v e r -  
view r e p o r t  i s  one  made 1 5  y e a r s  a g o  by 
Haddon e t  a l . ,  'Wi thou t  c o n t i n u i n g  
r e s e a r c h  o f  t h i s  t y p e  t h e r e  can  o f t e n  be  
no a s s u r a n c e  t h a t  v a r i a b l e s  more f o r m a l l y  
i n v e s t i g a t e d  have  been r e a l i s t i c a l l y  o r  
w i s e l y  c h o s e n . '  
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This report contains descriptions of the 
causes and consequences of the pedestrian 
accidents contained in a representative 
sample of road traffic accidents to which 
an ambulance was called in metropolitan 
Adelaide. Reviews of the relevant char- 
acteristics of the pedestrians and drivers, 
the vehicles, and the road and traffic 
environment are also included. All but 
one of these 40 accidents occurred on busy 
roads. Some measures designed to increase 
the rate of flow of vehicular traffic are 
detrimental to the safety of the ped- 
estrian, to the extent that some urban 
arterial roads are very hazardous for some 
pedestrians, particularly children and the 
elderly. The pedestrian was more likely 
to have been careless, or to have made a 
mistake, than was the driver, but alcohol 
intoxication was less apparent as a causal 
factor in these pedestrian accidents than 
in other types of accidents covered by this 
survey. The injuries sustained by the 
pedestrians were much more likely to be 
dangerous to life than were the injuries 
sustained by other road users involved in 
other types of accidents. The front of the 
striking car, including the upper surface 
of the bonnet, accounted for more than half 
of the injuries. A number of possible 
countermeasures and topics worthy of 
further investigation are listed at the end 
of the report. 
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A s a m p l e  o f  r o a d  a c c i d e n t s  t o  wh ich  a n  
ambu lance  was c a l l e d  i n  t h e  A d e l a i d e  metro-  
p o l i t a n  a r e a  was i n v e s t i g a t e d  a t  t h e  s c e n e  
by m u l t i - d i s c i p l i n a r y  teams from t h e  Road 
A c c i d e n t  Resea rch  U n i t  o f  t h e  U n i v e r s i t y  
o f  A d e l a i d e .  T h i s  s u r v e y ,  which  r a n  f o r  
t w e l v e  months  from 23 March, 1976 ,  was 
s p o n s o r e d  by t h e  O f f i c e  o f  Road S a f e t y  o f  
t h e  Commonwealth Depar tment  o f  T r a n s p o r t  
and t h e  A u s t r a l i a n  Road R e s e a r c h  Board.  
Each a c c i d e n t  was s t u d i e d  by an  e n g i n e e r ,  
a  p s y c h o l o g i s t  and a  m e d i c a l  o f f i c e r .  
T h e i r  o b s e r v a t i o n s  a t  t h e  s c e n e  s t a r t e d  
a n  a v e r a g e  o f  t e n  m i n u t e s  a f t e r  t h e  
ambu lance  was c a l l e d  and were s u p p l e -  
mented  by f u r t h e r  i n v e s t i g a t i o n s  i n c l u d i n g  
i n t e r v i e w s  w i t h  t h e  d r i v e r s  and o t h e r  
a c t i v e  p a r t i c i p a n t s  ( p e d e s t r i a n s  and 
c y c l i s t s ) ,  d e t a i l e d  o b s e r v a t i o n  o f  t r a f f i c  
b e h a v i o u r  a t  t h e  a c c i d e n t  s i t e  and exam- 
i n a t i o n  o f  t h e  i n j u r e d  p e r s o n s  i n  h o s p i t a l  
and o f  t h e  v e h i c l e s  i n  towing  s e r v i c e  
d e p o t s  and  e l s e w h e r e .  
An e i g h t  p e r  c e n t  sample ,  t o t a l l i n g  
304 a c c i d e n t s ,  was o b t a i n e d  o f  a l l  r o a d  
a c c i d e n t s  a s  d e f i n e d  above .  The sample  
was r e p r e s e n t a t i v e  o f  t h i s  a c c i d e n t  
p o p u l a t i o n  by t i m e  o f  d a y  and d a y  o f  week. 
The pu rpose  o f  t h i s  s u r v e y ,  t h e  sampl ing  
t e c h n i q u e  and t h e  method o f  i n v e s t i g a t i o n  
a r e  d e s c r i b e d  i n  d e t a i l  i n  a n o t h e r  r e p o r t  
i n  t h i s  series t o g e t h e r  w i t h  a  r e v i e w  o f  
t h e  t y p e s  o f  a c c i d e n t s  i n v e s t i g a t e d  and 
an  o u t l i n e  o f  t h e  g e n e r a l  c o n c l u s i o n s .  
T h i s  r e p o r t  c o n t a i n s  d e s c r i p t i o n s  o f  
t h e  40 p e d e s t r i a n  a c c i d e n t s  i n  t h i s  sample  
o f  304 a c c i d e n t s  t o  wh ich  a n  ambulance  was 
c a l l e d .  These  d e s c r i p t i o n s  a r e  f o l l o w e d  
by a  d e t a i l e d  r e v i e w  o f  t h e  c h a r a c t e r i s t i c s  
o f  t h e  p e d e s t r i a n s  who were  i n v o l v e d  i n  
t h e s e  a c c i d e n t s ,  and a  c o n c i s e  p r e s e n t a t i o n  
o f  c e r t a i n  c h a r a c t e r i s t i c s  o f  t h e  d r i v e r s  
and r i d e r s .  The c o n s e q u e n c e s  o f  pedes-  
t r i a n  a c c i d e n t s  a r e  t h e n  c o n s i d e r e d ,  w i t h  
p a r t i c u l a r  emphas i s  on  t h e  n a t u r e ,  s e v e r i t y ,  
and c a u s e s  o f  t h e  i n j u r i e s  s u s t a i n e d  by t h e  
p e d e s t r i a n s .  The f i n a l  s e c t i o n  o f  t h i s  
r e p o r t  d e a l s  w i t h  t h e  r o l e  o f  road  and 
t r a f f i c  f a c t o r s  i n  t h e  c a u s a t i o n  and 
p r e v e n t i o n  o f  p e d e s t r i a n  a c c i d e n t s .  

CONCLUSIONS 
Many o f  t h e s e  p e d e s t r i a n s  were i n v o l v e d  i n  
a n  a c c i d e n t  b e c a u s e  t h e y  were c a r e l e s s  o r  
made a m i s t a k e .  Almost a l l  o f  t h e  c h i l d  
p e d e s t r i a n s  r a n  o n t o  t h e  r o a d ,  t h e  e l d e r l y  
v e r y  o f t e n  d i d  n o t  see t h e  v e h i c l e  approach-  
i n g ,  and o t h e r  p e d e s t r i a n s  c h o s e  t o  s t a n d  
i n  t h e  c e n t r e  o f  t h e  r o a d ,  o r  r a n  t h r o u g h  
banked u p  t r a f f i c .  About o n e - e i g h t h  o f  
t h e  p e d e s t r i a n s  were i n t o x i c a t e d  a t  t h e  
t i m e  o f  t h e i r  a c c i d e n t  and t h e y  had a  
h i s t o r y  o f  r e g u l a r  and heavy a l c o h o l  
consumpt ion .  Drugs o t h e r  t h a n  a l c o h o l  
w e r e  n o t  a n  o b v i o u s  c a u s a l  f a c t o r .  
I n  more t h a n  h a l f  o f  t h e s e  a c c i d e n t s  
t h e r e  was an o b v i o u s  e r r o r  commit ted  by 
t h e  d r i v e r  o r  r i d e r  whose v e h i c l e  h i t  t h e  
p e d e s t r i a n .  No d r i v e r  a p p e a r e d  t o  have  
b e e n  t r a v e l l i n g  markedly  f a s t e r  t h a n  o t h e r  
t r a f f i c  a t  t h e  a c c i d e n t  s i t e ,  a l t h o u g h  
t h o s e  d r i v e r s  whose a c t i o n s  d i d  c o n t r i b u t e  
t o  t h e  c a u s a t i o n  o f  t h e  a c c i d e n t  were  found 
t o  b e  much more l i k e l y  t o  have  had a  p r i o r  
c o n v i c t i o n  f o r  s p e e d i n g .  L e s s  t h a n  e i g h t  
p e r  c e n t  o f  t h e  d r i v e r s  o r  r i d e r s  had been 
d r i n k i n g ,  compared w i t h  57 p e r  c e n t  o f  
t h o s e  d r i v e r s  i n v o l v e d  i n  s i n g l e  v e h i c l e  
a c c i d e n t s  which d i d  n o t  i n v o l v e  a  
c o l l i s i o n  w i t h  a  p e d e s t r i a n .  
V e h i c l e  f a c t o r s  were  r a r e l y  r e l e v a n t  
i n  t h e  c a u s a t i o n  o f  t h e s e  a c c i d e n t s ,  b u t  
v i n y l  p l a s t i c i s e r  d e p o s i t s  on t h e  i n s i d e  
o f  t h e  w i n d s c r e e n  made it h a r d e r  f o r  o n e  
d r i v e r  t o  s e e  t h e  p e d e s t r i a n  a t  n i g h t ,  
when viewed a g a i n s t  t h e  g l a r e  o f  oncoming 
h e a d l i g h t s ,  and one  o t h e r  a c c i d e n t  may 
h a v e  been  a v o i d e d  had t h e  l o c a t i o n  o f  t h e  
h o r n  b u t t o n  been s t a n d a r d i z e d  on motor-  
c y c l e s .  
A l l  b u t  o n e  o f  t h e s e  4 0  a c c i d e n t s  
happened on busy r o a d s ,  and d i f f i c u l t y  i n  
c r o s s i n g  t h e  r o a d  was a  f a c t o r  i n  a b o u t  
o n e  t h i r d  o f  t h e  3 1  r e l e v a n t  midblock 
a c c i d e n t s .  
Some measures  d e s i q n e d  t o  i n c r e a s e  
t h e  r a t e  o f  f l o w  o f  v e h i c u l a r  t r a f f i c  a r e  
d e t r i m e n t a l  t o  t h e  s a f e t y  o f  t h e  p e d e s t -  
r i a n ,  t o  t h e  e x t e n t  t h a t  on some o f  t h e  
a r t e r i a l  r o a d s  i n  t h e  A d e l a i d e  metro-  
p o l i t a n  a r e a  some p e d e s t r i a n s ,  i n c l u d i n g  
c h i l d r e n  and t h e  e l d e r l y ,  may have  t o  r e l y  
f o r  t h e i r  s a f e t y  on t h e  d r i v e r  s e e i n g  them 
i n  t i m e  t o  a v o i d  a  c o l l i s i o n .  
The c o n v e r s i o n  o f  a  two l a n e  r o a d  t o  
a  f o u r  l a n e  Clearway was a  f a c t o r  i n  two 
a c c i d e n t s ,  and t h e  a l i g n m e n t  o f  t h e  l a n e  
markings  a t  a  s i g n a l i s e d  i n t e r s e c t i o n  was 
a  f a c t o r  i n  one  o t h e r .  T h i s  a c c i d e n t  n e a r  
a  s i g n a l i s e d  i n t e r s e c t i o n  was a l s o  c h a r -  
a c t e r i s e d  by t h e  pavement mark ings  b e i n g  
i l l e g i b l e  when wet  and by a  r e d u c t i o n  i n  
t h e  q u a l i t y  o f  t h e  s t ree t  l i g h t i n g  n e a r  a  
p o i n t  where t h e  roadway became na r rower .  
As i s  well-known, t h e  p r o v i s i o n  o f  
median r e f u g e s  o r  p e d e s t r i a n - a c t u a t e d  
s i g n a l s  makes it much e a s i e r  f o r  t h e  ped- 
e s t r i a n  t o  c r o s s  a  busy  r o a d  s a f e l y .  
Based on t h e  a c c i d e n t s  i n v e s t i g a t e d  i n  
t h i s  s t u d y ,  t h e  p r o v i s i o n  o f  a  median 
r e f u g e  may have  p r e v e n t e d  f o u r  o f  t h e  1 6  
a c c i d e n t s  which o c c u r r e d  on u n d i v i d e d  r o a d s ,  
and p e d e s t r i a n - a c t u a t e d  s i g n a l s  may have  
p r e v e n t e d  f i v e  o f  31 midblock a c c i d e n t s .  
While it i s  n o t  p o s s i b l e  t o  d e m o n s t r a t e  
c o n c l u s i v e l y  t h a t  some o f  t h e s e  a c c i d e n t s  
would n o t  have  happened had t h e  s t r i k i n g  
v e h i c l e  been t r a v e l l i n g  10  km/h s l o w e r ,  
it i s  l i k e l y  t h a t  a  r e d u c t i o n  i n  t h e  u rban  
a r e a  speed l i m i t  f rom 60 km/h t o  50 km/h 
c o u l d  r e s u l t  i n  a  r e d u c t i o n  o f  p e r h a p s  one- 
t e n t h  i n  t h e  o v e r a l l  f r e q u e n c y  o f  o c c u r r e n c e  
o f  p e d e s t r i a n  a c c i d e n t s ,  and i n  a  c o r r e s -  
ponding r e d u c t i o n  i n  t h e  s e v e r i t y  o f  t h e  
i n j u r i e s  s u s t a i n e d  i n  t h o s e  a c c i d e n t s  
which s t i l l  o c c u r .  
The i n j u r i e s  s u s t a i n e d  by t h e  pedes-  
t r i a n s  were  much more l i k e l y  t o  be  dange r -  
o u s  t o  l i f e  t h a n  were  t h e  i n j u r i e s  s u s t a i n -  
ed  by o t h e r  r o a d  u s e r s .  T h r e e  o f  t h e  4 4  
p e d e s t r i a n s  were  k i l l e d ,  o n e  was t o t a l l y  
i n c a p a c i t a t e d  and two o t h e r s  were  l e f t  w i t h  
s e v e r e  permanent  d i s a b i l i t i e s .  F l e v e n  
o t h e r  p e d e s t r i a n s  w e r e  d i s a b l e d  t o  a  lesser 
d e g r e e .  One t h i r d  o f  t h e s e  i n j u r i e s  were  
caused  by b e i n g  thrown t o  t h e  r o a d  s u r f a c e .  
The r e m a i n i n g  t w o - t h i r d s  were  c a u s e d  by 
t h e  s t r i k i n g  v e h i c l e .  N i n e t y  p e r  c e n t  o f  
t h e  s e v e r e  o r  f a t a l  i n j u r i e s  were  d i r e c t l y  
due  t o  a n  impac t  w i t h  t h e  v e h i c l e .  The 
f r o n t  o f  t h e  c a r ,  i n c l u d i n g  t h e  uppe r  
s u r f a c e  o f  t h e  b o n n e t ,  a c c o u n t e d  f o r  more 
t h a n  h a l f  o f  t h e  i n j u r i e s .  A d u l t  ped- 
e s t r i a n s  were  r u n  unde r  by t h e  c a r ,  n o t  
run  o v e r ,  b u t  s m a l l  c h i l d r e n  were  thrown 
f o r w a r d s  a l o n g  t h e  r o a d ,  o r  f e l l  t o  one  
s i d e  o f  t h e  s t r i k i n g  v e h i c l e .  

RECOMMENDATIONS 
Child pedestrians often ran onto the road 
without looking. While educational pro- 
grammes may be beneficial, there are 
reasons to believe that the smaller child 
is particularly at risk of being struck by 
a vehicle, either as a result of some 
impulsive act or because he or she is not 
able to judge accurately when it is safe 
to cross. Consequently it is recommended 
that: 
Road iiaf,ity educ.at^.ond p h O g h A n t m u  
and p h O ~ h A n t m U i  dealing with the. ge.niWLf. 
hnaWi and weH-bSA.ng 0(1 mati. cLL2dfie.n 
iitA.uii the, need {^on. young cLL2dhe.n t o  be. 
undm coru,to.nt &u.pvwL^ion when in the. 
v^c^Lndq of, a b w  hoad. 
The need for such careful supervision may 
well be as great in this situation as it 
is when a small child is near a swimming 
pool. 
Standing in the centre of the road 
and crossing between banked-up stationary 
vehicles were shown in some of these 
accidents to be hazardous activities, and 
so it is recommended that: 
Road iiaf,vLy e.ducationcLt phoghainmUs 
emphi~~Lie. that it Li dangmoiu f,oh a 
lle.duVUJIn t o  stand i n  the ce.n-tt.e. o f ,  
the. head O h  t o  J&i t o  C A O A A  thh.ou$Jh 
banked-up tULf,f,ic e w n ,  i n  the. LtLktm 
i n ~ t a n c e . ,  when m w d  ac~oiiii by a dLm. 
Just as the pedestrian is well- 
advised not to cross through banked-up 
traffic even when a driver waves him 
across, it is similarly recommended that: 
Vm.'.v<mi iihovitd be. d-c-icomge.d f,fiom waving 
a pe.dut1A.a.n ~ C A O A A  i n  f,fiont o f ,  t h e h  
iitOtA.onahy ve.lu.de. if, it Li at ati. poiiiiibLe. 
that anothm vnhide.  coutd. be. about t o  
oveA-take. on the f,ah hide.. 
Most of these pedestrian accidents 
occurred on busy roads, some of which were 
difficult for a pedestrian to cross safely 
Consequently it is recommended that: 
Me.cLia.n iithJi.pii be. inco'ipo'wte.d in 
e.x.CAtlng uncLivide.d 0AteA-co-C /ioacLfi 
-in mban a~e.cu whe~e.vvi, pfiaC-tt.cabie.. 
Pedestrian-actuated signals obviously 
make it easier and safer for a pedestrian 
to cross a busy road, but their install- 
ation is limited by application of the 
traffic engineering warrants which require 
certain minimum flows for pedestrian and 
vehicular traffic. Because of the bene- 
fits associated with these crossings it is 
suggested that: 
iru,taUcLtion o f ,  pe.d.ut^ia-n- 
aCJtuate.d i i igwsJLk  be. he.~ievie.d. 
The following road and traffic factors 
also played a role in the causation of one 
or more of the pedestrian accidents in 
this study, and so it is recommended that: 
FuAthm coru,ideAation be. give.n t o  the. 
iiakvJLy Â¥unpSLicat^oru o f ,  the, Le.gib-H^ity 
of, paveme.nt m a h & V I g ~  i n  w i t  ~ S A t h m ,  
of, changu i n  tke. quoJUJLy o f ,  t h i  iitAe.it 
LigIvUng adjace.nt t o  an wkeme.c t ion ,  and 
of, the. iut-~oduCtLon o f ,  C L m y i i  on two- 
Lane. cCWUJXgiiwa.yii. 
The speed of the approaching traffic 
is an important determinant of the diff- 
iculty that a pedestrian has in selecting 
correctly a safe gap in which to cross 
the road, and it is also directly related 
to the severity of the impact, and hence 
to injury severity, in a pedestrian 
accident. Consequently it is recommended 
that: 
Cor~iidmation be, g i w n  t o  the, 
pmcti.aa.b^Uty of, a /ie.duC-tt.on i n  the. 
mban ahno. iipexd Unit @om 6 0  km/h 
t o  50 W h .  
There were three pedestrian accidents 
in which some characteristic of the strik- 
ing vehicle was a significant factor in 
the causation of the accident. In one 
accident a motor scooter rider tried to 
sound the horn to warn a pedestrian of 
his presence but the horn button was 
not where he had expected it to be. It 
is therefore suggested that: 
The. AduLiofiy Comm^ttae. on Sa. f , i ty  i n  
Ue.hicLe Ve.Lgn (ACSUV) c o n d d m  the. 
advLiab-y^-ty o f ,  n.e.qLUAA.ng t h a t  the. 
Location of, the. hohn button be. ~to.ndahd- 
^.zed on motohcycJiu. 
Vinyl plasticiser deposits on the 
inside of the windscreen of a car make it 
harder for the driver to see a pedestrian 
at night, particularly when viewed against 
oncoming headlights, and so it is suggested 
that: 
The. widm iue. o f ,  u p h o L t i t e ~ ~ ~  and t>wn 
mat&& which do not f i c i ~ ~ ~ ~  mouivtfi 
of, ptcUsti(LU>m fl~.f,^ c^ .e.nt t o  f,om v.CAibLe 
de.po~-etA on the. iru,-(.de. of, the. iw.ncLfiCAe.e.n 
be. e.ncomag e.d. 
Any projection from the side of a 
vehicle is likely to strike a pedestrian. 
This alone is reason for concern, but 
when the presence of the projection is 
required by law, as in the case of exter- 
nal rear vision mirrors on trucks, it is 
highly desirable that: 
CorUnideAcution be. gwe.n  by ACSVV t o  
the .  aduhab i JLL t y  o f ,  e.xte.ndi.ng the .  
n.e.qU-lAeme.ntf, of,  AUK 74, R m  V h i o n  
U t M o f ~ , ,  t o  i nc l ude .  mtsAMJJL f f l W l . 0 ~  
o n  t>ULckfi w i t h  the .  a h  of,  m i n i m h i n g  
t h e .  h z d  w h i c h  thus. m i m o m  pn.ue.H-t 
to a p e . d u t w . n  iita.n&ng i n  the .  centf ie. 
of, the .  t o a d  on. o n  a m i d i a n  n.e.f,uge.. 
The front of the striking car causes 
most of the injuries inflicted on the 
pedestrian. Consequently it is recommend- 
ed that: 
The. manu.f,actt iAm of, p t t f i b i n g u  c a m ,  
and govunme.nt  n.e.gutaton.g a g n n c b  and 
comm&e.u, buch ab ACSVV, i n  n.e.cog- 
vuM-on of, the.  { .act  that the .  h a d i n g  
idge.  o f ,  the .  bonnet and of ,  the .  f,n.ont 
c o h n e ~ ~  of, the .  COA. can  and do hJut w a l l  
chUidfie.n o n  the .  head, take .  w h a t - e . v a  
a c t i o n  that mag be. p m c t i c a b i e .  to CCLSWL~ .  
that the .  d-n and co~u t>ULc t i on  of ,  
the .  COA. h ~ u c h  ab t o  m i n i m h e .  t h e  
be.vVuJiy of, the.  i n j h u  n.uvJW.ng #om 
buch hpae - t s .  
The adult pedestrian's head is not 
hit directly by the forward-most part of 
the striking car, but rather by the rear 
part of the bonnet or by the area at the 
base of the windscreen and so, as in the 
preceding paragraph, it is recommended 
that: 
The. COA. m a k w  and n.e.guiaton.y b o & u  
buch ab ACSW, n.e.cognLz.^ng that the .  
mafi m t i - o n  of, the .  bonnet  and the .  O A . ~  
at the.  babe. of ,  the .  uK.ncUc~e.e.n OAH. Like& 
t o  be. . ! i h c k  bg a pe.dutnAJOLn1-4, on. pe.dal 
cgcZ -u t l - i  he.ad, t ake .  wh.ivLe.vu a c t i o n  mag 
be. p m c t i c a b i e .  to e ~ e .  that the .  ve.hA.de. 
chafia.ctVLUst^.c^t me. i u c h  that the .  fs ivVuJ iy  
of ,  the .  i n j h u  h u u J U i n g  ({-tom t h u s .  
hpae- ts  w i t i  be. ffK.nimhe.d. 
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This report contains descriptions of the 
causes and consequences of the pedal cycle 
accidents contained in a representative 
sample of road traffic accidents to which 
an ambulance was called in metropolitan 
Adelaide. Reviews of the relevant char- 
acteristics of the cyclists and drivers, 
the vehicles, and the road and traffic 
environment are also included. One-third 
of these 22 accidents involved a child 
cyclist who was riding carelessly on a 
residential street. The other two-thirds 
mostly involved adult cyclists on arterial 
roads, and were a consequence of errors 
made equally by the cyclists and the 
drivers. Alcohol intoxication was not a 
significant factor in any of these 
accidents. Almost all of the cyclists 
were injured, and their injuries were often 
very severe. The front of the striking 
car caused two-thirds of the severe injuries. 
A number of possible countermeasures and 
topics worthy of further investigation are 
listed at the end of the report. 
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INTRODUCTION 
A sample of road accidents to which an 
ambulance was called in the Adelaide metro- 
politan area was investigated at the scene 
by multi-disciplinary teams from the Road 
Accident Research Unit of the University 
of Adelaide. This survey, which ran for 
twelve months from 2 3  March, 1976, was 
sponsored by the Office of Road Safety of 
the Commonwealth Department of Transport 
and the Australian Road Research Board. 
Each accident was studied by an engineer, 
a psychologist and a medical officer. 
Their observations at the scene started an 
average of ten minutes after the ambulance 
was called and were supplemented by further 
investigations including interviews with 
the drivers and other active participants 
(pedestrians and cyclists), detailed 
observation of traffic behaviour at the 
accident site and examination of the 
injured persons in hospital and of the 
vehicles in towing service depots and 
elsewhere. 
An eight per cent sample, totalling 
3 0 4  accidents, was obtained of all road 
accidents as defined above. The sample 
was representative of this accident pop- 
ulation by time of day and day of week. 
The purpose of this survey, the sampling 
technique and the method of investigation 
are described in detail in another report 
in this series together with a review of 
the types of accidents investigated and an 
outline of the general conclusions. 
There were 2 2  accidents in which a 
pedal cycle was involved in this sample 
of 3 0 4  accidents. This report contains 
a qencral review of these 2 2  accidents, 
followed by a detailed presentation of 
information obtained from interviewing 
each cyclist. The characteristics of the 
drivers whose vehicles collided with a 
pedal cycle are dealt with briefly. 
The injuries sustained by the cyclists are 
described, and specific injuries are 
related to the objects which caused them. 
A discussion of the possibilities for 
preventing accidents involving pedal 
cyclists, and for minimizing the severity 
of the injuries sustained in those 
accidents which do occur, precedes the 
final sections of this report which list 
the general conclusions and recommendations. 

CONCLUSIONS 
Many o f  t h e s e  a c c i d e n t s  w e r e  t h e  r e s u l t  o f  
a  c a r e l e s s ,  i m p u l s i v e  manoeuvre by a c h i l d  
c y c l i s t .  T h e i r  a c c i d e n t s  w e r e  v e r y  
s i m i l a r ,  i n  t h i s  r e s p e c t ,  t o  t h o s e  i n v o l v -  
i n g  c h i l d  p e d e s t r i a n s ,  e x c e p t  t h a t  t h e  
young c y c l i s t s  w e r e  i n v o l v e d  i n  a c c i d e n t s  
o n  r e s i d e n t i a l  s t reets ,  whereas  t h e  
c o r r e s p o n d i n g  p e d e s t r i a n  a c c i d e n t s  w e r e  
a l l  on a r t e r i a l  r o a d s .  
The a d u l t  c y c l i s t s  w e r e  i n v o l v e d  i n  
a c c i d e n t s  on  a r t e r i a l  r o a d s  o r  on t r a f f i c  
r o u t e s  i n  t h e  c e n t r a l  c i t y .  Whi le  most  
o f  them made some e r r o r  which c o n t r i b u t e d  
t o ,  o r  was t h e  major  c a u s e  o f ,  t h e i r  
a c c i d e n t - i n v o l v e m e n t ,  t h e  d r i v e r  o f  t h e  
c a r  a l s o  was l i k e l y  t o  have  been d r i v i n g  
i n  an  u n s a f e  manner.  
T h r e e - f i f t h s  o f  t h e  d r i v e r s  o r  motor-  
c y c l i s t s  whose v e h i c l e s  c o l l i d e d  w i t h  a  
p e d a l  c y c l e  w e r e  ma les  under  2 3  y e a r s  o f  
a g e .  D r i v e r s  who commit ted  an  o f f e n c e  
a g a i n s t  t h e  Road T r a f f i c  A c t  w e r e  much more 
l i k e l y  t o  b e  cha rged  t h a n  w e r e  t h e  
c y c l i s t s ,  even  a l l o w i n g  f o r  t h e  f a c t  t h a t  
mos t  o f  t h e  o f f e n d i n g  c y c l i s t s  w e r e  
j u v e n i l e s .  
N e i t h e r  a l c o h o l  i n t o x i c a t i o n  n o r  t h e  
e f f e c t  o f  a n y  o t h e r  d r u g  was a  r e l e v a n t  
f a c t o r  i n  any  o f  t h e s e  a c c i d e n t s .  
E i g h t  c y c l i s t s  were r e l a t i v e l y  
i n c o n s p i c u o u s  when viewed from t h e  a p p r o a c h  
p a t h  o f  t h e  o t h e r  p a r t y  i n  t h e  c o l l i s i o n .  
Most o f  t h e s e  e i g h t  r i d e r s  w e r e  a d u l t s .  
Almost  a l l  o f  t h e  c y c l i s t s  w e r e  
i n j u r e d ,  and t h o s e  who w e r e  s u s t a i n e d  a n  
a v e r a g e  o f  f o u r  t o  f i v e  s e p a r a t e  i n j u r i e s  
p e r  p e r s o n .  The head was t h e  most  f r e -  
q u e n t l y  i n j u r e d  body r e q i o n ,  w i t h  9 0  p e r  
c e n t  o f  t h e s e  i n j u r i e s  b e i n g  c o n c u s s i o n .  
One f i f t h  o f  t h e  r i d e r s  w e r e  h o s p i t a l i z e d  
f o r  more t h a n  a  month;  one  t h i r d  were 
p r e v e n t e d ,  by t h e i r  i n j u r i e s ,  from c a r r y -  
i n g  o u t  t h e i r  normal a c t i v i t i e s  f o r  a  
p e r i o d  o f  more t h a n  t h r e e  months ,  and a  
s i m i l a r  p r o p o r t i o n  w e r e  l e f t  w i t h  a  perma- 
n e n t  d i s a b i l i t y  which i n  o n e  c a s e  was 
s e v e r e l y  i n c a p a c i t a t i n g .  
One h a l f  o f  t h e  i n j u r i e s  s u s t a i n e d  
by t h e s e  c y c l i s t s  w e r e  c a u s e d  by c o n t a c t  
w i t h  t h e  r o a d  s u r f a c e ,  b u t  t w o - t h i r d s  o f  
t h e  s e v e r e  i n j u r i e s  w e r e  c a u s e d  by t h e  
s t r i k i n g  v e h i c l e .  The f r o n t  bumper b a r  
and t h e  l e a d i n g  edge  o f  t h e  bonne t  and 
f r o n t  mudguards w e r e  a s s o c i a t e d  w i t h  t h e s e  
s e v e r e  i n j u r i e s .  The uppe r  s u r f a c e  o f  
t h e  bonne t  and t h e  a r e a  immedia t e ly  t o  t h e  
r e a r ,  a t  t h e  b a s e  o f  t h e  w i n d s c r e e n ,  w e r e  
c o n t a c t e d  by some c y c l i s t s ,  and t h e s e  
i m p a c t s  w e r e  l i k e l y  t o  b e  t o  t h e  c y c l i s t ' s  
head.  
The s t y l e  o f  t h e  h a n d l e b a r s  f i t t e d  t o  
t h e  p e d a l  c y c l e  d i d  n o t  a p p e a r  t o  b e  an  
i m p o r t a n t  f a c t o r ,  w i t h  o n e  p o s s i b l e  
e x c e p t i o n .  The poor  b r a k i n g  pe r fo rmance  
o f  c a l l i p e r  b r a k e s  i n  w e t  w e a t h e r  was t h e  
d i r e c t  c a u s e  o f  one  c y c l i s t ' s  i n a b i l i t y  
t o  a v o i d  a  c o l l i s i o n  which  h e  had 
a n t i c i p a t e d  was l i k e l y  t o  o c c u r .  Another  
a c c i d e n t  may have r e s u l t e d  l a r g e l y  from t h e  
u n s t a b i l i s i n g  e f f e c t  on t h e  c y c l e  o f  a  
heavy l o a d  on t h e  r e a r  c a r r i e r .  
The cus tomary  r o a d  and s t ree t  l a y o u t  
which makes no p r o v i s i o n  f o r  s e p a r a t i n g  
t h e  c y c l i s t  from o t h e r  v e h i c u l a r  t r a f f i c  
was a n  u n d e r l y i n g  f a c t o r  i n  many o f  t h e s e  
a c c i d e n t s .  I n  one  a c c i d e n t  an 
i r r e g u l a r i t y  i n  t h e  r o a d  s u r f a c e  n e a r  t h e  
k e r b  d i s t r a c t e d  t h e  c y c l i s t  j u s t  a s  a  c a r  
t u r n e d  a c r o s s  h i s  p a t h ,  and t h e  p h a s i n g  
o f  t h e  t r a f f i c  s i g n a l s  d i d  n o t  a l l o w  enough 
t i m e  f o r  a  c y c l i s t  t o  c l e a r  a  m a j o r  i n t e r -  
s e c t i o n .  D r i v e r s  who w e r e  e x c e e d i n g  t h e  
speed l i m i t  by a  wide  marg in  c o n t r i b u t e d  t o  
t h e  o c c u r r e n c e  o f  t h r e e  c o l l i s i o n s  and t h e  
e x c e s s i v e  s p e e d s  o f  t h e i r  c a r s  p r o b a b l y  
i n c r e a s e d  t h e  s e v e r i t y  o f  t h e  c y c l i s t s '  
i n j u r i e s .  

RECOMMENDATIONS 
Child cyclists are often involved in 
accidents because they turn, without 
signalling or looking, across the path of 
an overtaking car. Even though this 
essentially impulsive behaviour may be 
difficult to modify, it is recommended 
that: 
Road h a f . i t y  phoghammu { ,oh c h i l d  
cy&tt i  emphas,-C4e. the .  need t o  t o o k  
{,oh ovmtaf&g Vw.f,{,ic. and t h a n  t o  
h - i g n d  be{,ohe htcUTJting t o  t u h n  a.cJi.ohh 
a m a d  when the .  m y  a p p w u i  t o  be cleat. 
Although the cyclists involved in 
these accidents were aware of the relevant 
sections of the Road Traffic Act, only one 
of the 15 who committed an offence aqainst 
this Act was prosecuted. On the assump- 
tion that this failure to lay charges is 
likely to encouraqe continuing disregard 
of the road traffic laws by these cyclists, 
we endorse the recommendation of the House 
of Representatives Standing Committee on 
Road Safety that: 
S-fcixftm w@~cane.n t  of, hood hn tu  
appLy ing  t o  cycLu,ft,  be. .impLemente.d. 
Physical separation of the cyclist 
from other vehicular traffic would elim- 
inate the possibility of the occurrence 
of many of the collisions observed in this 
survey. For this reason it is recommend- 
ed that: 
The. pxovLisbon of, b+& path^ be 
inccumge.d  & u t a b L U h e d  m m ,  
and be he.qvJiJte.d i n  n w  de.vtiopme.wtM. 
Because of the obvious difficulties 
in providing bicycle paths in established 
areas, it is recommended that: 
It be. made. Le.gai f ioh a. c'/c1A^t t o  fude 
o n  t h e  f i o o t p a t h  and t h a t ,  hubjec, t  t o  
adequa te  w a ~ n i n g  o{f t h e  f u ^ k  of ,  
c o L U ~ i o n ^  u~ut-h pedutfu.avi& and w^h 
ve.h^c-tu e d u c i n g  and S.no.ving p h i v a t e  
dfu.viwa.yh, c y c U A " ~  be. encoukagul  t o  
u^e. t h e .  f o o t p a t h  ficLtheh t h a n  t h e  head- 
way &e.ne.vm Lt -CA conve.nie.nt {.oh them 
t o  do L5o. 
Child cyclists, as noted above, are 
often involved in accidents because they 
turn, without looking, across the path of 
an overtaking car. Consequently it is 
recommended that: 
C o n d d t i W t i o n  be g i v e n  t o  a n  e v o d i w t i o n  
ol< t he .  h a { , i t y  wpLLccuU-om of, aU.ouJing 
cycLu, t t i  t o  mAe. on t h e  h i g h t  hand h ide .  
ol< t he .  hood,  adjace.vit t o  the .  kehb, ho 
that me. L o o k m j  touxvtcLf,, m i t h e h  
t h a n  w a y  @ o m ,  appxoachwg motoh 
ve.h^^u.  
The inability of a cyclist, who was 
turning right, to clear a signalised inter- 
section before oncoming traffic was free 
to move was an important factor in one of 
the accidents in this survey. The need 
to allow for slow-moving vehicles when 
setting the phasing of traffic signals is 
well-known, but this accident indicates 
that: 
Thehe Lts a need t o  evi&ute t h a t  t h e  
p h d n g  oj5 VuJ-f i ic  h ignoLt ,  &owt, 
h u a i i L i e . n t  f i e  @ a htow-mov^ng ve lu .de .  
huch as, a period c y c l e  t o  cle.m the.  i v i t eh -  
h c c t i o n  haf . i f .y .  
Many of these accidents were, in part, 
a consequence of the difference in travel- 
ling speeds of the pedal cycle and the 
other vehicle. If this speed differential 
were reduced, some of these accidents may 
have been avoided and  he severity of the 
cyclist's injuries would have been reduced 
in those accidents which still occurred. 
Therefore it is recommended that: 
Conh-LdeAa-tion be. g h e . n  t o  a h&c/fccon o{ ,  
the .  uhban m a  hpe.e.d L i m L t  {,horn 6 0  t o  5 0  
kmlh.  
Three drivers were unable to avoid a 
pedal cyclist partly because they were 
travelling at a speed far in excess of the 
speed limit. The speeding driver may be 
as great a hazard to other road users as 
the one who is intoxicated. Therefore it 
is recommended that: 
M e a ~ u h e ~  that can be. hhown t o  be. e.f.f.e.ct^.ve 
-in te.duc^Lng the .  {,hequ.e.ncy u ~ L t h  u ih ich  
d u . v m  Vw-vif. at a h p u d  {,ak u c u h  ol< 
the .  hpe.e.d L im2 be. hVLongLy huppofite.d. 
The quality of the road surface was 
not a major factor in the causation of any 
of these accidents, but it did play a role 
in one case. Nevertheless it appears to 
be reasonable to expect that the cyclist 
will be more likely to keep well to the 
left, and less likely to be distracted by 
the need to watch for irregularities in 
the road surface, if that part of the 
roadway is well maintained, and so it is 
recommended that: 
An UAheAhmiivit be made o{ ,  the .  e.ivte.vit t o  wlu.ch 
t he .  quaLLty  o f  the .  hoad hmface .  a d j a c e n t  t o  
t he .  kehb has, h a u  h p - t c c a t J i o ~ l  doh the .  
p u d d  cycLu , t .  
The cyclist was relatively inconspic- 
uous in eight of these collisions, and 
most of these eight riders were adults. 
While some measures can be taken by the 
cyclist to improve his conspicuity, such 
as by wearing an orange vest, it is likely 
that improvements to the conspicuity of 
the bicycle will be more effective, if 
only because they are present regardless 
of any action on the part of the rider. 
The Australian Standard for Pedal Cycles 
(AS 1927) includes specifications for the 
placement of reflectors on cycles, and so 
it is recommended that: 
CompUance w^th AS 7927 be te4unAe.d 
u n d m  Sec-frton 62 of, t h e  T d e  P-tac-frc-cu 
A&. 
This recommendation was also made by the 
House of Representatives Standing Committee 
on Road Safety. (Section 62 prohibits 
the supply of goods which the Minister has 
declared to be unsafe.) 
In these accidents more cyclists 
were inconspicuous in the daytime than at 
night. The daytime conspicuity of a 
bicycle is enhanced by the fitting of a 
fluorescent orange pennant mounted on a 
1.5 metre high flexible wand, and so it is 
recommended that: 
The ( ( m b i n g  0 f, f , h i o t u c e n t  o-tange 
wf.- HO.g.4 t o  p u l a l  c y d u  be 
encou~o.ged by appop 'ua te .  pabUuJt.y 
mm{XU.giu. 
One cyclist was unable to avoid a 
collision because his calliper-type brakes 
were not effective when wet. This case 
reinforces the recommendation of the 
House of Representatives Standing Committee 
that: 
The S-tandaftd~ M w d a t i o n  of, AmtuJLia. 
g h  AE/M.OUA coHi id&wt ion t o  amevuU-ng 
AmtmLia.n Standard 7927 (19781 t o  ptov^de 
do t  app top 'ua te  tiviiLt, of, wet wea thm 
b tak ing  pe~)<owiance.  
Because child cyclists often turn 
without first looking for following traffic, 
it is recommended that: 
An evoJLuxvbion be. made. o f, the. va lue 
o f, a n.n.m v h - i o n  m h o t  on a b i c y d e .  
A heavy load on a rear-mounted carrier 
may have contributed to the loss of 
stability of a bicycle on a steep downhill 
slope. It is therefore recommended that: 
The. a e c t i ,  of, the. l o c a t i o n  and 
mi thod of, cuUac.hment of, a hnavy 
t o a d  on t h e  -4tab.itvt'.y 0 6  a b i c y d e  
be - i w u t ^ g a t e d  w i t h  a ~ e u >  t o  the. 
de.vsJLofme.nt of, ~ c o m m e n d a t i o ~ i  ,301 
-4af,e b a d - n a ~ . y ^ i n q  pmc-frc-cu. 
Head injuries were the most common 
type of injury sustained by these cyclists, 
and most of the severe head injuries were 
caused by striking the head on the road. 
This emphasises the need for adequate head 
protection, and so it is recommended that: 
CompSUua.nce wuth t h e  Au~tuJLia.n 
Standmd dot  Genmal Pwcpo-ie Ptotec-frc-ve 
HdmeXA (AS 2063) be. te.q&e.d do t  any 
helmet adveAtit,HJd OA -4o.C.d dot  me. by 
cyc l i b t -4 ,  and thai cyclXbAs be. encowcaged 
t o  w m  ~ u c h  a helm&. 
At least three factors act to limit 
the use of crash helmets by cyclists. 
These are: cost, availability and, for 
child-ren, a need for periodic changes in 
the size of the helmet to ensure a 
satisfactory fit. Consequently it is 
recommended that: 
An i n v u t l g a t J L o n  be. conducted i n t o  
q - 4  t o  teduce t h e  p d c e  and i n c ~ e o ~ e  
t h e  avcu^abLLUy, pavUcuJLahJLy do t  
clzU.dft.cn, of ,  w h  h e l m e t  w k c h  
comply wJLh AS 2063, and t h a t ,  wk tn  
-4tuAzb.C.e h e l m e t  become ava^.teb.C.e, 
~chooL f ,  c o ~ i - i d m  im-fct-tuAc.ng t e w W  
-4chemu do t  cyc-^uAs' w h  h e l m e t  
do t  m e  by t h w i .  -4-tu.denAs who c y d e  t o  and 
{.tom -icAooL. 
The front of the striking car caused 
most of the severe injuries sustained by 
the cyclists in these accidents. The 
leading edge of the bonnet and front mud- 
quards fracture the cyclist's femur and 
the area at the base of the windscreen is 
struck by the cyclist's head. Consequent- 
ly, as in the companion report on 
pedestrian accidents, it is recommended 
that: 
At t h e  ira^-fctAC du-Lgn -4-tage, account 
be -taken of,  t h e  need t o  teduce gte.a^tty 
t h e  i n j w c y  p o t e n t i d ?  of, t h e  f , t on t  of, 
the. COA, extending back OA f ,m OA the. 
Mind.5c~ee.n. 
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This report contains descriptions of the inexperienced in ridinq a motorcycle 
causes and consequences of the accidents 
involving motorcycles in a representative 
sample of road traffic accidents to which 
an ambulance was called in metropolitan 
Adelaide. Reviews of the relevant charac- 
teristics of the motorcyclists and drivers, 
and of the motorcycles, are also included. 
The role of road and traffic factors is 
discussed in more detail in a separate 
report in this series. Sixty-eight, or 
22 per cent of the accidents in this survey 
involved a motorcycle. Most of the 
riders were young males, many of whom were 
in 
traffic, and alcohol intoxication was a 
major factor in those accidents which 
occurred at night. Few riders were able 
to make full use of the braking capabil- 
ities of their motorcycle in an emergency, 
and changes are recommended in the method 
of brake actuation and in motorcycle 
licence tests. Ninety-six per cent of 
the motorcyclists were injured. Severe 
head injuries were less common than were 
severe injuries to the lower limbs, 
reflecting the use of effective crash 
helmets and the high risk of the motor- 
cyclist being struck on the leg in a 
collision. 
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INTRODUCTION 
A sample of accidents to which an ambulance 
was called in the Adelaide metropolitan 
area was investigated at the scene by 
multi-disciplinary teams from the Road 
Accident Research Unit of the University 
of Adelaide. This survey, which ran for 
twelve months from 23 March, 1976, was 
sponsored by the Commonwealth Department 
of Transport and the Australian Road 
Research Board. Each accident was studied 
by an engineer, a psychologist and a medical 
officer. Their observations at the scene 
started an average of ten minutes after 
the ambulance was called and were supple- 
mented by further investigations including 
interviews with the drivers and other 
active participants (pedestrians and 
cyclists), detailed examination of the 
accident site and observation of traffic 
behaviour at the same time of day as the 
accident. The injured persons were 
examined and interviewed in hospital and 
the vehicles were inspected in towinq 
service depots and elsewhere. 
An eight per cent sample, totalling 
304 accidents, was obtained of all road 
accidents as defined above. The sample 
was representative of this accident pop- 
ulation by time of day and day of week. 
The purpose of this survey, the sampling 
technique and the method of investigation 
are described in detail in another report 
in this series (Part 1: An Overview) 
together with a review of the types of 
accidents investigated and an outline of 
the general conclusions. 
This report contains a brief summary 
of the 68 motorcycle accidents in this 
sample of accidents to which an ambulance 
was called. Most of these motorcycle 
accidents are described in a companion 
report that deals with road and traffic 
factors (Part 7) and so there is no section 
on these factors in this report. Some 
other accidents involving motorcycles are 
reviewed in the reports on pedestrian and 
pedal cycle accidents (Parts 2 and 3). 
The summary of these motorcycle accidents 
is followed by a detailed review of the 
characteristics of the riders who were 
involved, and a concise presentation of 
certain characteristics of the drivers 
whose vehicles collided with a motorcycle. 
The role of the motorcycle itself in 
accident causation is then discussed, and 
the consequences of these motorcycle 
accidents are considered, with particular 
emphasis on the nature, severity and causes 
of the injuries sustained by the riders and 
pillion passengers. The final sections of 
the report contain the conclusions and 
recommendations. 
It will be apparent that some factors 
are reported on in isolation, with little 
or no discussion of their possible inter- 
action with other factors. This largely 
single-variate approach has been selected 
because it was thought to be preferable, 
with the limited resources at our disposal, 
to present a reasonably comprehensive view 
of the range and detail of the information 
that has been collected rather than to 
concentrate on a more rigorous investigation 
of a few specific topics. This means 
that there is much more that can usefully 
be done with this information. 

The, Adv-ciohy Comm-itta on Saf,e-ty i n  l/e.hx.cj'e. 
V&gn com-cde~  way^ to f,&he~ the. d d e ~  
ttie. of, f~-in.gSLe.-contAoSL tMo-whd  bmfe-Lng 
on motohcyclu, . 
L i C t V I ~ i f l g  te.-i-ti include. a he.qluAeme.nt 
that the. applicant demon~tfwLe. that he. 
can pVLf.o'vm an emeAge.ncy btop ubing 
onty the. f,hont bmke.. 
Two a c c i d e n t s  r e s u l t e d ,  i n  p a r t ,  from 
t h e  r i d e r  b e i n g  c o n f u s e d  by t h e  p l acemen t  
o f  t h e  c o n t r o l s  o n  t h e  moto rcyc le .  D r a f t  
R e g u l a t i o n  1805  o f  t h e  A u s t r a l i a n  T r a n s p o r t  
A d v i s o r y  C o u n c i l  (ATAC) s p e c i f i e s  s t a n d a r d  
l o c a t i o n s  f o r  t h e  c o n t r o l s  on a  m o t o r c y c l e ,  
and  it i s  recommended t h a t :  
State, motoh ve.hx.cle. he.g^fituuUon cmtho>uuLLu, 
he.qLUA.e. comptia.nce. WJLh ATAC Re.gu^ati.on 7805 
doh aJLSL ne.w motohcydu,. 
F u e l  l e a k e d  from 22 (32 p e r  c e n t )  o f  
t h e s e  m o t o r c y c l e s  a f t e r  t h e  a c c i d e n t ,  and 
one  mach ine  c a u g h t  f i r e ,  s e r i o u s l y  b u r n i n g  
t h e  r i d e r .  I n  a b o u t  two t h i r d s  o f  t h e s e  
c a s e s  t h e r e  was no damage t o  t h e  f u e l  
s y s t e m .  C o n s e q u e n t l y  it i s  recommended 
t h a t :  
An i.nvUit.iga^tion be. made. of, the. < s o u ~ c u  
o{i ie.akage. @om moto^.cydu, whnn 
t h t y  HAS. p h c d  on tkwt bide., i n  ohd.0 
t o  ide.ntA.f,y wayb 06 hiducing the. 
{in.eque.ncy 0 6  buch SLva.kage. a @ e ~  an 
ac&de.nt. 
F o u r t e e n  m o t o r c y c l e s  were found t o  be  
d e f e c t i v e ,  i n  some c a s e s  i n  r e s p e c t  t o  t h e  
a b s e n c e  o f  some l e g a l l y - r e q u i r e d  component 
s u c h  a s  a  r e a r  v i s i o n  m i r r o r ,  b u t  a  d e f e c t  
was r e l e v a n t  t o  t h e  c a u s a t i o n  o f  o n l y  one  
a c c i d e n t .  
These  m o t o r c y c l i s t s  were t h e  o n l y  
c l a s s  o f  r o a d  u s e r  i n  t h i s  s t u d y  f o r  whom 
h e a d  i n j u r i e s  were  n o t  t h e  most  common 
s e v e r e  i n j u r y .  T h i s  was due  t o  t h e  p ro -  
t e c t i o n  a f f o r d e d  by t h e  c r a s h  h e l m e t s  which  
were  worn by a l l  e x c e p t  one  o f  t h e  motor-  
c y c l i s t s ,  and by t h e  h i g h  f r e q u e n c y  o f  
s e v e r e  l e g  i n j u r i e s .  The i n v e s t i g a t i o n  o f  
t h e p e r f o r m a n c e  o f  t h e  h e l m e t s  worn by 
t h e s e  r i d e r s  was g r e a t l y  h i n d e r e d  by t h e  
a b s e n c e  o f  any  mark ings  showing t h e  make, 
model and compl i ance  w i t h  s a f e t y  s t a n d a r d s  
on  most  o f  t h e  h e l m e t s .  A s  t h e  c o n t i n u e d  
a s s e s s m e n t  o f  t h e  pe r fo rmance  o f  t h e s e  
h e l m e t s  i n  c r a s h e s  i s  d e s i r a b l e ,  it i s  
recommended t h a t :  
A~~f , tmLia ,n  Standard AS 1698  (Photic^ive 
HeAneAs doh Ve.hx.cSLe. U b m )  be. ame.nde.d 
t o  he^mAe. the. a^-'iu.ng t o  the. helme-t 
o f ,  a tUitinQ of, the. make., modit, ye.m 
0 manuf,ac-tim,e. and iiaf.tty ^tandcuid 
compUa.nce. on the. helm& i n  buch a way 
that -it wJUL hemain ie-g-LbSLe. doh the. 
of, the. helme-t. 
The n a t u r e  and s e v e r i t y  o f  t h e  l e g  
i n j u r i e s  s u s t a i n e d  by t h e s e  m o t o r c y c l i s t s  
i l l u s t r a t e s  t h e  need f o r  t h e  deve lopmen t  o f  
some form o f  l e g  p r o t e c t i o n .  The conven- 
t i o n a l  b o l t - o n  t y p e  o f  c r a s h  b a r  i s  
i n e f f e c t i v e ,  whereas  i n  one  a c c i d e n t  t h e  
p r o t r u d i n g  c y l i n d e r  head o f  a  m o t o r c y c l e  
h a v i n g  a  h o r i z o n t a l l y  opposed t w i n - c y l i n d e r  
e n g i n e  d i d  a p p e a r  t o  p r o t e c t  t h e  r i d e r ' s  
l e g  from b e i n g  i n j u r e d  i n  a  c o l l i s i o n  w i t h  
a  c a r .  T h e r e f o r e  it i s  recommended t h a t :  
An imu,tLgOJti.on be. conducted t o  
u,to.btUih the. ~qluAeme.ntii doh a 
device, which wJUL ffM.nim-iT.e. the. fiMik 
of, a motohcycLif,t bubtaining a -5evehe. 
SLq i n j a y  whin i . n v o h d  i n  an accide.nt. 
AS a  consequence  o f  t h e i r  a c c i d e n t -  
i n v o l v e m e n t ,  o n e - f i f t h  o f  t h e s e  motor-  
c y c l i s t s  were  p r e v e n t e d  from work ing ,  o r  
from c a r r y i n g  o u t  t h e i r  u s u a l  a c t i v i t i e s ,  
f o r  more t h a n  t h r e e  months ,  and a  s i m i l a r  
p r o p o r t i o n  were  l e f t  w i t h  a  permanent  
p h y s i c a l  d i s a b i l i t y ,  o r  w e r e  f a t a l l y  
i n j u r e d .  
CONCLUSIONS AND RECOMMENDATIONS 
Sixty-eight, or 22 per cent, of the 
accidents in this survey involved a motor- 
cycle, and about two-thirds of them were 
collisions with another vehicle or with a 
pedestrian. The other vehicle should 
legally have given way to the motorcycle 
in two-thirds of the collisions. 
Road and traffic factors are dis- 
cussed in detail in the relevant companion 
report in this series (Part 7), but it can 
be noted here that 40 per cent of the 
accidents involving a motorcycle occurred 
at uncontrolled midblock locations. The 
skid resistance of the road surface did 
not appear to be an important factor, 
possibly because 94 per cent of the 
motorcycle accidents occurred on dry roads 
Twenty-two per cent of the riders 
may have been affected by alcohol (BAG 
> 0.04), and their crashes were three to 
four times more likely to have involved 
the motorcycle alone than were the accidents 
experienced by the sober riders. They 
were also more likely not to have fastened 
the chin strap on their crash helmets. 
These intoxicated riders had a (self- 
reported) history of regular and substant- 
ial alcohol consumption, and more than 
two-fifths of all of the riders in this 
sample of accidents said that they 
occasionally rode their motorcycles when 
they were intoxicated, some of them doing 
so regularly. This drinking behaviour 
may be associated with the fact that most 
of these riders were young males, but the 
consequences of drinking and riding are 
often so severe that it is recommended 
that: 
CoitAideAflAcon be. g i v w  t o  micu>uAU> t o  
mphtUi^ie. t o  motohcqckÂ¥6 that U n g  
w h i l e .  ifitoX-(,eote.d p iacu  both thw and 
t h e i t  pW^ion pct&^e.ng&u at an inche.cuie.d 
m \^i of, c~uu,hi.ng and being - s d o u A f . q  
.^ nj&e.d. 
Be.c0~-4e. the. -wtoxiccLted hide,? p h c u  
WeJH and lu^i pcuibe.ngvi at a ghe.at&A 
& k  o f ,  being injuAe.d, me.oAuA^i. be. tak.e.n 
to e.ncoWge. the. motohcqcJUutit t o  take. 
the. time. t o  f,a-ste.n the. chin - s t u . p  on 
lu^i h&vt e.ve.n though -ct mag be. 
cLLf,f,ic.uU. to do -so a&te,? he. h a  b a n  
dfu-nkA,M. 
S h p L e ~  me/thod-s A hould be. de.velope.d, 
and incohp/uLte.d cui mendmcwtfi t o  
A1~bx3~aUa.n Standard AS 1 6 9 S  ( Photoct-f'vo 
HelmeX~ doh Veiucte [ I b e h b ) ,  )<oh 
f,atevu'nq t h e  clun b-t^ap on a c h ~ ~ h  
h&& t o  E H A U A ~ .  t h a t  the 4 , 0 1 4  
can be. -se.cuAe.d by an ivitoX-(,cai'e.d U ~ U .  
Mecuiu~e-i u2ne.d at de-tecAcng iwtoX-(,cate.d 
ve.h^cte. opvmJLou, -should not omit the. 
motOLcqcJLLdt. 
Just over a quarter of the riders in 
these 68 accidents had been licensed to 
ride a motorcycle for less than six months. 
The youngest inexperienced riders appeared 
to have difficulty operating safely in 
traffic, even when on small motorcycles, 
whereas many older motorcyclists had had 
one or two years experience of driving a 
car in traffic before starting to ride a 
motorcycle. These older riders were less 
likely to have been in difficulty in 
traffic immediately before their accident, 
but they were more likely to have been on 
a larger machine. On the basis of 
registration data, the larger motorcycles 
were over-involved in these accidents 
possibly because they were more likely to 
have been ridden by individuals who had a 
history of previous violations and 
accidents (one third of the 69 riders had 
had at least one previous licence sus- 
pension). On the basis of impressions 
gained in the investigation of these 
accidents rather than on the formal data 
presented in this report it is suggested 
that: 
CoiiAideAaAcon be. give.n t o  UbbeAbing 
the. value. of, e .nco~fi~~ging potuvLiai. 
motohcqcLi~h t o  gain e.xpde.nce. -in. 
ope~O-fct,ng a cah i n  tu.f,f,i.c be.f,ohe. 
appLqing f,oh a motohcqde. Lice.nce., 
and of, h u t u l d n g  the. -size. o f ,  
motohcqde. t h a t  can be. ^n.dde.n i n  t h e  
f,U two @ahA of, hoiding a tnotafi- 
cqcle. Licence., cT.i a)<teA a p d o d  o f ,  
tic.e.nce b~^pe.iiAion. 
The conspicuity of the rider and the 
motorcycle could have been a factor in 
about one-fifth of the accidents which 
occurred at night and in about one-eighth 
of those in the daytime. There were not 
enough relevant cases to enable a rigorous 
assessment to be made of the value of the 
daytime use of headlights, but if all of 
these riders had ridden with the headlight 
on during the day, then perhaps ten per 
cent of the daytime accidents (or four per 
cent of the total number) may have been 
prevented. 
Almost half of the riders who braked 
before the accident did not use the front 
brake. Had they done so, about thirty 
per cent of these riders probably would 
have avoided colliding with the other 
vehicle (a reduction of 15 per cent in the 
accidents in which the rider braked, or 
seven per cent overall). The failure to 
use the front brake was not confined to 
inexperienced riders, many of whom did not 
normally use it. Some experienced riders, 
who used both brakes regularly, used only 
the back brake in the emergency situation 
immediately before the crash. A coupled, 
front and rear, braking system actuated by 
a foot pedal is available on one make of 
motorcycle, and so it is recommended that: 
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ABSTRACT 
This report deals with accidents involving 
trucks, vans, buses and multi-purpose 
vehicles, not all of which were being used 
as commercial vehicles. There were rel- 
atively few single vehicle accidents, 
apart from those involving pedestrians, 
and the reluctance of semi-trailer drivers 
to brake hard at signalised intersections 
and insecure loads of some heavy vehicles 
distinguished these accidents from those 
involving only passenger cars. All but 
one of the drivers of these commercial 
vehicles were males, most of whom were 
aged between 20 and 50 years. None of 
these drivers were affected by alcohol 
intoxication to a significant degree, nor 
was fatigue a factor in any of these 
accidents. Although none of the 
commercial vehicle occupants was severely 
injured, the provision and use of seat 
belts may have avoided many of the 
injuries which did occur. Some multi- 
purpose passenger vehicles are deficient, 
when compared to passenger cars, in terms 
of protecting their occupants from injury 
in a crash. 
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A  s a m p l e  o f  r o a d  a c c i d e n t s  t o  wh ich  a n  
a m b u l a n c e  was c a l l e d  i n  t h e  A d e l a i d e  
m e t r o p o l i t a n  a r e a  was i n v e s t i g a t e d  a t  t h e  
s c e n e  b y  m u l t i - d i s c i p l i n a r y  t e ams  f rom t h e  
Road A c c i d e n t  R e s e a r c h  U n i t  o f  t h e  Univ- 
e r s i t y  o f  A d e l a i d e .  T h i s  s u r v e y ,  w h i c h  
r a n  f o r  t w e l v e  months  f rom 23 March,  1 9 7 6 ,  
was  s p o n s o r e d  b y  t h e  O f f i c e  o f  Road S a f e t y  
o f  t h e  Commonwealth Depa r tmen t  o f  T r a n s -  
p o r t  a n d  t h e  A u s t r a l i a n  Road R e s e a r c h  
Boa rd .  Each  a c c i d e n t  was s t u d i e d  by  a n  
e n g i n e e r ,  a  p s y c h o l o g i s t  a n d  a  m e d i c a l  
o f f i c e r .  T h e i r  o b s e r v a t i o n s  a t  t h e  s c e n e  
s t a r t e d  a n  a v e r a g e  o f  t e n  m i n u t e s  a f t e r  
t h e  a m b u l a n c e  was c a l l e d  and  w e r e  s u p p l e -  
men ted  b y  f u r t h e r  i n v e s t i g a t i o n s  i n c l u d i n g  
i n t e r v i e w s  w i t h  t h e  d r i v e r s  a n d  o t h e r  
a c t i v e  p a r t i c i p a n t s  ( p e d e s t r i a n s  a n d  
c y c l i s t s ) ,  d e t a i l e d  o b s e r v a t i o n  o f  t r a f f i c  
b e h a v i o u r  a t  t h e  a c c i d e n t  s i t e  a n d  exam- 
i n a t i o n  o f  t h e  i n j u r e d  p e r s o n s  i n  h o s p i t a l  
a n d  o f  t h e  v e h i c l e s  i n  t o w i n g  s e r v i c e  
d e p o t s  a n d  e l s e w h e r e .  
An e i g h t  p e r  c e n t  s amp le ,  t o t a l l i n g  
304 a c c i d e n t s ,  was o b t a i n e d  o f  a l l  r o a d  
a c c i d e n t s  a s  d e f i n e d  above .  The  s a m p l e  
was  r e p r e s e n t a t i v e  o f  t h i s  a c c i d e n t  pop- 
u l a t i o n  b y  t i m e  o f  d a y  and  d a y  o f  week. 
The  p u r p o s e  o f  t h i s  s u r v e y ,  t h e  s a m p l i n g  
t e c h n i q u e  and  t h e m e t h o d  o f  i n v e s t i g a t i o n  
a r e  d e s c r i b e d  i n  d e t a i l  i n  a n  o v e r v i e w  
r e p o r t  t o g e t h e r  w i t h  a  r e v i e w  o f  t h e  t y p e s  
o f  a c c i d e n t s  i n v e s t i g a t e d  a n d  a n  o u t l i n e  
o f  t h e  g e n e r a l  c o n c l u s i o n s .  Twenty-n ine  
a c c i d e n t s ,  o r  9 . 5  p e r  c e n t  o f  t h e  t o t a l  
s amp le ,  wh ich  i n v o l v e d  a  t r u c k ,  b u s ,  o r  
m u l t i - p u r p o s e  p a s s e n g e r  v e h i c l e  a r e  
r e v i e w e d  i n  t h i s  r e p o r t .  
THE TYPES OF VEHICLES INVOLVED I N  THESE 
ACCIDENTS 
The t e r m  ' m u l t i - p u r p o s e  p a s s e n g e r  v e h i c l e '  
i s  u s e d  h e r e  t o  d e n o t e  a  v e h i c l e  wh ich  i s  
s o - c l a s s i f i e d  by  t h e  A u s t r a l i a n  Motor  
V e h i c l e  C e r t i f i c a t i o n  Board .  T h i s  c l a s s -  
i f i c a t i o n  r e s u l t s  i n  t h a t  v e h i c l e  b e i n g  
exempted  f rom t h e  r e q u i r e m e n t  t o  comply 
w i t h  many o f  t h e  A u s t r a l i a n  D e s i g n  R u l e s  
f o r  Motor V e h i c l e  S a f e t y .  Not a l l ,  o r  
even  many, o f  t h e  m u l t i - p u r p o s e  v e h i c l e s  
i n  t h e s e  a c c i d e n t s  w e r e  b e i n g  u s e d  a s  
commerc i a l  v e h i c l e s ,  b u t  t h e y  a re  i n c l u d e d  
i n  t h i s  r e p o r t  b e c a u s e  t h e y  d o  d i f f e r  f rom 
p a s s e n g e r  c a r s  i n  s e v e r a l  i m p o r t a n t  res- 
p e c t s ,  s u c h  a s  c o m p l i a n c e  w i t h  t h e  
A u s t r a l i a n  Des ign  R u l e s .  
As c a n  b e  s e e n  i n  T a b l e  1, t h e  30 
v e h i c l e s  wh ich  w e r e  c l a s s i f i e d  a s  a  t r u c k ,  
b u s  o r  m u l t i - p u r p o s e  p a s s e n g e r  v e h i c l e  
i n v o l v e d  a  w ide  r a n g e  o f  c o n f i g u r a t i o n s .  
The word ' t r u c k '  i n  t h i s  T a b l e  i s  u s e d  t o  
r e f e r  t o  v a n s  a s  w e l l  a s  t o  t r a y - t o p  
c o n f i g u r a t i o n s .  T h e s e  30 v e h i c l e s  re- 
p r e s e n t  7 .2  p e r  c e n t  o f  t h e  mo to r  v e h i c l e s ,  
o t h e r  t h a n  m o t o r c y c l e s ,  wh ich  w e r e  i n v o l v e d  
i n  t h e  a c c i d e n t s  c o v e r e d  b y  t h i s  s u r v e y .  
TABLE 1: TYPES OF COMMERCIAL VEHICLES 
Type o f  V e h i c l e  
M u l t i - p u r p o s e  p a s s e n g e r  v e h i c l e  
L i g h t  t r u c k ,  u n l a d e n  < 1780 kg 
Medium t r u c k ,  u n l a d e n  > 1780 k g ,  
GVM < 4500 kg  
Heavy t r u c k ,  GVM > 4500 k g  
S e m i - t r a i l e r  
Urban b u s  
Fou r -whee l -d r ive  p a s s e n g e r  v e h i c l e  
No. o f  V e h i c l e s  
6  
4  
T o t a l  3  0  

CONCLUSIONS 
The accidents involving heavy vehicles in 
this survey were characterised by the 
relatively poor braking performance of 
the heavy vehicle, when compared to that 
of other vehicles in the traffic stream, 
by insecure loads and by the tendency 
for the heavy vehicle to over-ride a 
struck car, or motorcycle, because of 
the height of its front bumper bar. 
The multi-purpose passenger vehicle's 
accident experience was closer to that of 
the car, but the basic configuration of 
the forward control vehicles and the 
absence from other multi-purpose vehicles 
of some now-elementary crash-injury 
protection features resulted in a higher 
average severity of injury to the 
occupants than would have been expected 
had they been in passenger cars. 
These accidents mostly occurred 
between 8 a.m. and 3 p.m. This time dis- 
tribution is reflected in the fact that 
alcohol intoxication was not an important 
factor and there were, in consequence, 
few single vehicle crashes. 

RECOMMENDATIONS 
Heavy vehicles are likely to inflict 
extremely severe damage to another vehicle 
in a collision and so it is recommended 
that: 
In addit ion t o  aC.LLvi&Â£. p ~ u l n g  aU. 
pfiacAt-cab& midm of, f iw~thm hp-toving 
the. bmbA.ng pmf,omance. of, heavy v e . h i d e ~ ,  
continuing con^^dwvUon be. g - i v w  t o  
o thv i  mwutu, huch OA Loading 
~uÂ¥ fc t xCJk io~  and w m e . w t i a i  ~peexf 
Lim-L-tA, which might de.c~ea.~i e .the h u z d  
o^cAing &om t h e  p-tuent (Lit,c~e.pancy 
b&twe.cn the. b m & g  pehfiohmance. of, 
h m ~ y  v e . h i d u  and t h a t  o f ,  pabbenge~. 
e m .  
Two of the accidents reviewed in this 
report were primarily a consequence of 
loads shifting. We therefore recommend 
that: 
The. comdVia^ti.on being given by the. 
Adv-Uiohy Comm&e.e. on Vehicle. 
Paf,oA^iance. t o  the. de.ve.Lope.nt of, a 
ncLtional code. of, h a f , ~  Loading pu.c^Uce. 
be. e.xpe.cLLfe.d. 
and, in particular, that: 
Half,-cab tlUi.cfeA which me. uexf t o  
cahhy CSAQOU buch OA &ngth^ 0 6  
t i n b a  be. he.<[UAd t o  be. { . a d  
mcth a {lomd-mounte.d b&m 
which witt ade.quat& hu tmu .n  .the 
Load ((.tom hhA.f,ting f ,ofw~~~cL'f  u d m  
heavy bhahng and i n  coU>c!iion& 
of, moderate. iiHWwtq. 
In one accident the driver of a bus contain- 
ing about 70 passengers was thrown onto the 
floor in a collision at an intersection. 
While the risk of a bus driver being dis- 
lodged from his seat in a collision may 
be low, the potential conseauences could 
be very serious and so it is suggested 
that: 
S e a t  betei  be. phov2e.d f,ot f i e .  
dfu-vwk of, me^.opo-I'Mtan t^-anb^t bu-m 
to pwte.tLt the. d /u-ve~ <horn i n j u t y  and 
t o  cnabic him -to continue, t o  contA.oL 
the. ~ L L A  a 6 . t ~ ~ ~  a cotLL'iion, and t h a t  
the. we.aAA.ng of, t k u e .  b i t t ^  be. he.q[UAe.d 
by L a .  
In collisions involving such buses the 
passengers are likely to be thrown against 
objects inside the bus. It is therefore 
desirable for: 
The. f,-Lfct(,ngh and heating o f ,  m&o- 
poLiJta-n t u a m i t  b u u  t o  be. d u i g w d  
i n  &u.ch a may OA t o  minimize t h e  Â¥^LAf 
of, i n j u t y  t o  pOAhtngeA4 who may be 
thrown aguinht than i n  a coLLusion. 
The accidents in this study which involved 
a collision with the front of a heavy 
vehicle showed that there can be hazards 
associated with the relatively high front 
bumper bar on these vehicles and with 
snagging on protruding fittings. It is 
therefore recommended that: 
The. Adv-ciohy ComWee .  on Ve.(K.de. 
Pmf,omance. fieview t h e  duhbJUUukq of, 
he.gd0-tt.ng tke. f,hontoJL d u i g n  of, heavy 
ve .h i c lu ,  including the. d d g n  of, 
compone.n-fcs huch OA b u U - b m ,  ho OA t o  
e.mute. that f i e .  damage. ^n.f,Livte.d i n  a 
coLLusion on piu^e.nga cam and on o t h a  
hoad urn, including cycLUts, and 
peduifcUAm, -Ui miM-UTM-2e.d. 
Multi-purpose passenger vehicles are 
commonly used as passenger cars, but they 
are permitted to have a level of occupant 
protection which is below that of passen- 
ger cars. The special nature of some of 
these vehicles does distinguish them 
from other passenger cars but nevertheless 
it is suggested that: 
MLti-putpobe. pcuihengm v n k i c l u  , and 
any ve.hicJLe. which can, i n  one. of, ~3% 
vOA^A-fct.om, be. clcui.iif,ied OA a m u L t i -  
putpohe. pcLAAengm ve.hi.de., be. he.q[UAe.d 
t o  compkj wi th  the. AutwUa.n  U u i g n  
R u l u  doh Motoh Ve.hA.de. Saf,etif which me 
appLLca bie. t o  p a 4 ~  e.ng cam . 
Forward-control multi-purpose passenger 
vehicles may satisfy frontal barrier 
collision tests but not provide adequate 
protection against more concentrated 
frontal impacts. As there is no 
compliance test relating to such impacts 
for passenger cars it is suggested that: 
Coi~ i idwvUon  be. given t o  the. 
advLfiab>iLUI-y of, intA.oduc^.ng a 
compk5.anc.e. tut invoiving a {ihontal 
co.tC-t-iion wi th  a n m w  b w v i . ,  oh 
poie., and t h a t  .MA tut be. appLicabie. 
t o  muLti-putpohe. pcUi^e.ngeA ve.fccd&b i n  
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ABSTRACT 
This report contains descriptions of the 
causes and consequences of the accidents 
involving cars in a representative sample 
of road traffic accidents to which an 
ambulance was called in metropolitan 
Adelaide. The characteristics of the 
drivers are reviewed in relation to the 
causation of these accidents and to 
accident prevention measures in general 
and the role of vehicle factors in accident 
and injury causation is discussed with 
emphasis on the Australian Design Rules 
for Motor Vehicle Safety. Two hundred 
and sixty-two, or 86 per cent of the 
accidents in the survey involved one or 
more cars. Alcohol intoxication and 
inexperience in driving in traffic were 
the two characteristics of drivers that 
were most often obviously related to 
accident involvement. Vehicle defects 
played only a minor role. Seat belts were 
found to reduce the frequency and severity 
of injury; this was particularly so for 
the later inertia-reel belts which were 
also more likely to be worn. Seventy- 
nine per cent of drivers and 65 per cent 
of left front passengers wore a seat belt 
where one was available. Door latches 
and hinges, seat anchorages, and the 
steering wheel and instrument panel were 
either deficient in the crash or otherwise 
were frequently found to be objects causing 
injury to the occupants of the car. 
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A sample of accidents to which an ambulance 
was called in the Adelaide metropolitan 
area was investigated at the scene by 
multi-disciplinary teams from the Road 
Accident Research Unit of the University 
of Adelaide. This survey, which ran for 
twelve months from 23 March, 1976, was 
sponsored by the Commonwealth Department 
of Transport and the Australian Road 
Research Board. Each accident was 
studied by an engineer, a psychologist and 
a medical officer. Their observations at 
the scene started an average of ten minutes 
after the ambulance was called and were 
supplemented by further investigations 
including interviews with the drivers and 
other active participants (pedestrians 
and cyclists), detailed examination of the 
accident site and observation of traffic 
behaviour at the same time of day as the 
accident. The injured persons were 
examined and interviewed in hospital and 
the vehicles were inspected in towing 
service depots and elsewhere. 
An eight per cent sample, totalling 
304 accidents, was obtained of all road 
accidents as defined above. The sample 
was representative of this accident pop- 
ulation by time of day and day of week. 
The purpose of this survey, the sampling 
technique and the method of investigation 
are described in detail in another report 
in this series (McLean and Robinson, 1979) 
together with a review of the types of 
accidents investigated and an outline of 
the general conclusions. 
involving passenger cars or passenger car 
derivatives are reviewed in this report. 
The term 'passenger car derivative' means 
a m o m  vnhicJLe. of, the. kind known a~ 
a coupe., W y ,  oh panel van of, t h e  
me. make. at, a f , a ~ d o h y  phoduce.d 
p o & ~ e . n g e ~  c a t ,  and i n  which the. { l O m d  
paAt 0 6  the. body dofun and the. g h e A t e ~  
pahX of, the. me.cka.nicai e.quLpme.nt ate. 
the. ~ame.  at, Zho-ie. i n  the. iiold pat,~e.ngvi. 
caA. 
(Australian Transport Advisory Council 
(ATAC) , 1979). 
Passenger cars and passenger car deriva- 
tives (referred to from here on simply as 
cars') are required to comply with 
certain specifications set down in the 
Australian Design Rules (ADRs) for Motor 
Vehicle Safety by the Australian Transport 
Advisory Council (1979). 
The characteristics of the drivers are 
presented in Chapter 3 and discussed in 
relation to their role in the causation of 
the accidents. The types of cars involved 
are described in Chapter 4, together with 
vehicle factors in accident and injury 
causation and the performance of the 
relevant Australian Design Rules for Motor 
Vehicle Safety (ATAC, 1979). The con- 
sequences of the accidents are reviewed 
in Chapter 5 in terms of the nature, 
severity and causes of the injuries sus- 
tained by the occupants of the cars. 
The final Chapter of the report lists 
the main conclusions and recommendations. 
Two hundred and sixty-two accidents 

CONCLUSIONS AND RECOMMENDATIONS 
6.1 THE DRIVER 
6.1.1 ALCOHOL INTOXICATION 
BAC r e a d i n g s  were  o b t a i n e d  f o r  85  p e r  c e n t  
o f  t h e  403 d r i v e r s .  Males were  much more 
l i k e l y  t o  have  had a  BAC > 0.05 t h a n  were  
f e m a l e s  ( 2 0 . 5  and 6 .0  p e r  c e n t  r e s p e c t i v e l y )  
and  t o  have  had a  BAC above  t h e  l e g a l  l i m i t  
o f  0 .08  ( 1 5 . 5  p e r  c e n t  and 3 .6  p e r  c e n t  
r e s p e c t i v e l y ) .  I n  v iew o f  t h e  d e m o n s t r a t -  
e d  p o s i t i v e  a s s o c i a t i o n  between BAC and 
a c c i d e n t  i nvo lvemen t  i n  m e t r o p o l i t a n  
A d e l a i d e  (McLean, Holubowycz and Sandow, 
1 9 8 0 )  and  t h e  p e r c e n t a g e  o f  i n t o x i c a t e d  
m a l e  d r i v e r s  i n  t h e s e  a c c i d e n t s  it i s  
recommended t h a t :  
The. wnHWLLng {smc.h  {Â¥.on wy{s to 
d t t eh  d f u . v w  /^Lorn dfu,\i^ng wi th  an 
iJLe.vate.d BAG {should be. fie.go~de.d ah 
an o~iio.  of, p h e .  impoA-to.nc.e. and {shodd 
be. f,undid ac.c.ofuU.ngLy. 
S e v e n t y  p e r  c e n t  o f  t h e  70 d r i v e r s  
who were  found  t o  have  a  p o s i t i v e  BAC s a i d  
t h a t  t h e y  o c c a s i o n a l l y  o r  even  r e g u l a r l y  
d r o v e  a f t e r  consuming t e n  o r  more d r i n k s  
and  40 p e r  c e n t  t h o u g h t  t h a t  t h i s  q u a n t i t y  
o f  a l c o h o l  had l i t t l e  o r  no e f f e c t  on t h e i r  
d r i v i n g  pe r fo rmance .  These  f i n d i n g s  
s u g g e s t  t h a t :  
Thehe. its a ne.e.d @fi wideh dLfs{semina.tion 
of, &f,o/imation on the. e.f,f,e.ct that 
aJic.ohoL -ultox.ic.aLion hm, on the. f u ^ k  o f ,  
ac.cA.de.nt ^Lmofvme.nt. 
Almost  h a l f  o f  t h e  d r i n k i n g  d r i v e r s  
hadbeen  d r i n k i n g  a t  a n  h o t e l ,  o n e - t h i r d  a t  
a  p r i v a t e  r e s i d e n c e  and o n e - s e v e n t h  a t  a  
r e s t a u r a n t  o r  c l u b .  Whi le  r e c o g n i z i n g  
t h a t  a t t e m p t s  t o  con' i-rol  e x c e s s i v e  d r i n k i n g  
a t  o n e  t y p e  o f  l o c a t i o n  m i g h t  w e l l  s i m p l y  
c h a n g e  t h e  l o c a t i o n  a t  which  some d r i v e r s  
d r i n k  t o  e x c e s s ,  t h e s e  f i n d i n g s  s u g g e s t  
t h a t :  
An attempt ithould be. mode. t o  develop 
mucusuta that can be. inc.ofipomtad 
'into the. cA t^e..uk {Â¥.oh t e. gfiawLJing 
ofi fie.nwai of, a tA.qu.ofi Lic.e.nc.e. and 
that wWL n.e.duc.e. the. f,mque.nc.y with 
w h k h  pa-kh.onts d^ink to e.xc.a{s and 
t h i n  dfu-ve.. 
The p r o p o r t i o n  o f  i n t o x i c a t e d  d r i v e r s  
i n  s i n g l e  v e h i c l e  a c c i d e n t s  was f i v e  t o  s i x  
t i m e s  g r e a t e r  t h a n  t h e  c o r r e s p o n d i n g  p ro -  
p o r t i o n  i n  o t h e r  t y p e s  o f  a c c i d e n t .  The 
i n t o x i c a t e d  d r i v e r  may t h e r e f o r e  p l a c e  him- 
s e l f  and  h i s  p a s s e n g e r s  a t  much g r e a t e r  
r i s k  t h a n  he  d o e s  o t h e r  r o a d  u s e r s .  
T h e r e f o r e  it i s  recommended t h a t :  
M ~ A A W L ~ A  a h i d  at dvtidfcLng d^uMw who 
have. WLe.goJL BAC{s be. {suppofite.d on the. 
gn.ouncL'i that th.e.y pfiote.ct t h o u  d f u - v w  
and fie.& p a h ~ n g w  fifiom i n j u t y .  
Such me.oMiAeA might wel l  be. con.&.cdehe.d 
( ~ s  being d - t - c n c t  ^ >Lorn and compLme.ntan.y 
t o  otheh me.(UsuteA ahe.d at the. ginViaJL 
d i t ~ i a . n c e .  of, the. pfiac^Lce. of, dfu-ving 
whe.n ^n.tox.icate.d. 
There  was a  c l o s e  a s s o c i a t i o n  between 
invo lvemen t  i n  a  s e c o n d a r y  a c t i v i t y  and 
a l c o h o l  i n t o x i c a t i o n  among d r i v e r s  
i n v o l v e d  i n  s i n g l e  v e h i c l e  a c c i d e n t s .  
A  s i m i l a r ,  b u t  less marked,  a s s o c i a t i o n  
was n o t e d  i n  o t h e r  a c c i d e n t s .  I t  i s  
recommended t h a t  : 
The. at,{soelation be^twe.e.n a c o n d a ~ y  adfcLvLLy 
-uwÂ¥oLveme.n and aJicohoL .intoxica.tion among 
d n i v w  fiwoivid .in ac.cA.de.tvkk be. 'ime~2Agate.d 
f,uA.th.eh .irt the. hope. of, .inofm.ing out undeh- 
{sto.nding of, the. w y i  .in whA.c.h aLc.ohoL 
a^&& a d^ uve~-'{s pehf,o/imanc.e.. 
S c r e e n i n g  b r e a t h  t e s t s  were  a d m i n i s t e r -  
ed  by t h e  p o l i c e  t o  16  o u t  o f  280 u n i n j u r e d  
d r i v e r s  who remained a t  t h e  s c e n e  o f  t h e  
a c c i d e n t .  Fo r ty -one  o f  t h e  280 d r i v e r s  
had been d r i n k i n g  and t h e  p o l i c e  i d e n t i f i e d  
12 o f  t h e  23 who were  above  0.08.  T h i s  
r e s u l t ,  t o g e t h e r  w i t h  d a t a  from b lood  
samples  t a k e n  i n  h o s p i t a l s ,  s u g g e s t s  t h a t  
t h e  r o u t i n e l y  r e c o r d e d  d a t a  on  t h e  
i n c i d e n c e  o f  a  BAC > 0.08 among d r i v e r s  
i n v o l v e d  i n  c a s u a l t y  a c c i d e n t s  may b e  a n  
u n d e r e s t i m a t e  by a b o u t  20 p e r  c e n t .  F o r  
t h i s  r e a s o n  it i s  recommended t h a t :  
Con&.ide/lAt-con be. g.ive.n t o  inchucus.ing the. 
pmpo/vtwn o f ,  uv~Lnjutad ac.cMie.wt-WJoivid 
dfuvw who ate. bfiea-th tU i t i d  by the. poLLc.e., 
{such c,oy~iidvwJtion t o  .include. u n i v w a L  
ta-t-cng . 
2 INTOXICATION BY DRUGS OTHER THAN 
ALCOHOL 
Drugs o t h e r  t h a n  a l c o h o l  were  known t o  have  
been used  by a b o u t  o n e - e i g h t h  (12 .2  p e r  c e n t )  
o f  t h e  403 d r i v e r s .  Even though  we had t o  
r e l y  on s e l f - r e p o r t i n g  o f  d r u g  u s e  t h e r e  
were  no  c a s e s  i n  which  a  d r i v e r  was obv ious -  
l y  a f f e c t e d  by a n  unknown i n t o x i c a n t .  
Most o f  t h e  d r u g s  t h a t  were  r e p o r t e d  had 
been p r e s c r i b e d  by a  m e d i c a l  p r a c t i t i o n e r  
and most  o f  them were  t h o u g h t  n o t  t o  have  
a f f e c t e d  t h e  d r i v e r ' s  pe r fo rmance .  I n  12  
c a s e s  t h e  d r u g  may have  had some e f f e c t  
b u t  t h i s  e f f e c t  was p r o b a b l y  b e n e f i c i a l  i n  
h a l f  o f  t h e s e  c a s e s .  I n  f i v e  o f  t h e  
r e m a i n i n g  s i x  c a s e s  a l c o h o l  had a l s o  been 
i n g e s t e d  and it a l o n e  would have  been 
s i g n i f i c a n t ,  even  i n  t h e  a b s e n c e  o f  a n y  
a d d i t i v e  o r  s y n e r g y s t i c  i n t e r a c t i o n  w i t h  
t h e  d r u g .  One o f  t h e s e  f i v e  d r i v e r s  was 
t h e  o n l y  one  who was known t o  have  used  a n  
i l l e g a l  d r u g :  m a r i j h u a n a ,  i n  c o m b i n a t i o n  
w i t h  a  BAC o f  0 .14 .  The t w e l f t h  c a s e  
i n v o l v e d  a n  o v e r d o s e  o f  i n s u l i n  t h a t  r e s u l t -  
ed  i n  t h e  d r i v e r  c o l l a p s i n g  b e c a u s e  o f  hypo- 
g lycaemia .  From t h e s e  r e s u l t s  it i s  
concluded that: 
h g h  o t h e h  t h a n  d c o h o L  a ~ e .  a
kiiLatA.vuLy minok pkobiem b u t  one. 
that may be. hub je .v t  t o  c o n t r o i  by 
Le.gLtiLa^Lon and by mom e.f.f,e.ctive. 
a d u i s o k y  a c t i o n  by muLLcal phac- 
L i 2 i o n e . u .  I n  p a A t i m l a A ,  con- 
h-ideMukion ~ h o t t i d  be. g i v ~  t o making 
any  dAug w h i c h  Lti known t o  have. a 
fiy~un.gyhtA.c i n t m c ^ i o n  w i t h  aJLcohoL 
avcul.abf.e. o n i y  on p h u a i p t i o n .  
6 . 1 . 3  D R I V E R  L I C E N S I N G  AND E D U C A T I O N  
Seventeen drivers had poor vision (static 
visual acuity worse than 3:12 in at least 
one eye). This was relevant to the 
causation of the accident in four cases. 
~lthough not a major problem, visual 
defects are amenable to control at the 
time of initial application for a driver's 
licence. The present system in South 
~ustralia relies on self-reporting of 
poor eyesight by the applicant for a 
licence, or on renewal. That this system 
is ineffective can be gauged from the fact 
that only two of the 403 drivers had such 
an endorsement on their licence. There- 
fore it is recommended that: 
The. m a a - 4 ~ ~ ~  2ake.n t o  ide . r i t i f , y  p w o n i  
hav i ng  de.f.e.c^ive. vL^^on a m o n g d & m  
and a p p t i m n t f i  {.oh a dfu.ueA'h Lice.nce. 
be. f ~e . v iwe .d .  
On the. b a h  o f .  the. data. coU.e.cte.d 
Â¥i thi^  h-tudy &vie. Lti no ctm 
c u e .  f,ok the. i n t r o d u c t i o n  of ,  pZA-Codic 
motok ve.hic^'e. Â¥ in ipe .c t io  b u t  a n  
q a n i - i o n  of ,  the. e.X^-AAcng hyh tun  of, 
h p o t  che.ck.5, conce.ivtmti.ng o n  t y ke .  
cha~ia,vteA^AtA.c~, may be. woh.tMmJLi. 
6 . 2 . 2  THE A U S T R A L I A N  D E S I G N  RULES FOR 
MOTOR V E H I C L E  S A F E T Y .  
Not all of the safety-related Australian 
Design Rules (ADRs) could be assessed in 
this study. This wasmainly because there 
was no case in which the component or per- 
formance characteristic covered by an ADR 
was relevant to the causation or conse- 
quences of an accident. This arose from 
a low probability of failure (such as 
ADR 7: hydraulic brake hoses), from the 
characteristics of the accident sample 
(being generally low severity impacts) or 
from the, at that time, relatively recent 
introduction of an ADR resulting in few 
cars in the accidents studied being in 
compliance with the Rule (such as ADR 29: 
side door strength). The following con- 
clusions and recommendations therefore do 
not cover all of the safety-related ADRs. 
ADR 2: DOOR LATCHES AND HINGES 
Door latches and hinges that complied with 
ADR 2 performed better than did those on 
earlier-model cars that were not required 
to comply with the ADR. However one mode Newly-licensed drivers (licensed less 
of failure of a door latch was observed than two years) were over-represented in that is not covered by the ADR and so it is the accidents studied on ~ h e  basis of the 
suggested that: 
number of licensed drivers. Inexperience 
in driving was an obvious causal factor 
for nine drivers, three of whom were too 
young to hold a licence and none had been 
licensed for more than three months. 
Turning manoeuvres were characteristic of 
these nine accidents. It is suqqested 
The. -ipe.&&iwtion {.oh compiic.nce. witk 
AUR 2 be. f~e.vie.we.d t o  inco'vpokat t .  a 
m q i U A m n t  that the, inte.ghAJty o f ,  the. 
dook L a t c h  be. ma iw ta i ncd  whe.n the. L a t c h  
Lti L0ade.d t o 4  the. i n t d o k  of, the. CLWL. 
. . 
that: ADR 3: SEAT ANCHORAGES 
6 . 2  V E H I C L E  FACTORS 
6 . 2 . 1  V E H I C L E  DEFECTS 
A vehicle defect in a passenger car 
definitely contributed to the causation 
of 0.8 per cent of the accidents in the 
study and probably contributed to a 
further 2.8 per cent. Tyre character- 
istics, both lack of tread depth and mis- 
match of radial and cross-ply tyres, were 
the most important single class of defect 
despite the fact that very few of the 
accidents occurred on wet roads. There 
is no system of periodic motor vehicle 
inspection in South Australia for passenger 
cars but the police have the authority to 
examine any vehicle that appears to be 
defective. It is suggested that: 
The seat is an essential component of the 
seat belt restraint system. If the seat 
fails the occupant may no longer be res- 
trained adequately by the seat belt. 
Some failures of ADR 3 seats were 
recorded in the study even though, as 
noted above, there were few severe impact 
Therefore it is recommended that: 
ADR 4 to 4C: SEAT BELTS 
The injury-protection afforded by the seat 
belt appears to have improved with the 
introduction of, and subsequent changes to, 
ADR 4 based on the accidents in this study. 
However the wearing rates, overall, were 
lower than those observed in surveys of the 
general driving population, to the extent 
that fewer than half of the left front 
passengers in these accidents were wearing 
a seat belt. Therefore it is recommended 
that: 
1Ifiule. the.  pn-ote.c^tLon ag&n&t ' i n j m y  
p f i ou i d i d  by incut be l ts ,  that compQ 
w i t h  ACT? 4C, and the. w d n g  k a t u  
w i t h  4C bel ts, ,  WeJLe both. at a h i g h  
b a J i  t h m  wane. h t W L  home. @ant h i a t  
occupantt i  'LYI L a t e  model CCLU, who WÂ£A  
n o t  we0hA.n.q a &at be& whe.n h o L u c d  
' i n  a n  accu i c ' n t .  Po~h' iue.  fiuVi&~vt 
dcu ic fc i  h h o d d  th.e~e. f ,om be. cov~s^Ld.ti~.ed 
dofi po^ii-ibie. wtn.oduc.tion ' i n  A L L A V ~ J L L ~ . ~  
~ O A A  ang e h  COAA . 
and, 
Be.c0~4e. young d f u . u m  t i n d  t o  du.ue. 
o L d m  c m  t h a t  may n o t  be. f,-Gtte.d 
w i t h  hncut be - t o ,  on- w i t h  be - t o  that 
compLy w i t h  AUR 4C, and b i c a u ~ e .  huch 
dfiA.ueA-i me. at a h i g h  >U.lik of ,  be ing  
'inuoLue.d ' i n  a n  a c t i d & ,  a me. e.x^4-fcs 
~ , O A  the. f ivtn,of,sitt ing of ,  ' i n m t i a  k c e l  
h e a t  be - t o  ' i n  oLde~-mod& CCLU,. 
Two cases were observed in which 
serious injury resulted from the fact 
that an occupant was displaced from behind 
the sash of his seat belt and then lacked 
any effective restraint from the lap belt 
because the webbing ran through the tongue 
of the buckle assembly. While recogniz- 
ing that the following modification would 
require an additional locking retractor, 
it is recommended that: 
Con&'idnMLU-on be. g'ive.n t o  modifiy'ing 
ACT? 4C ho t h a t  ;the. w i b b h g  of, a tsWi 
be& canno t  f i L i p  bough the. tongue. 
of ,  the.  bucMe. ~ ~ h e m b t y .  
ADR 8: SAFETY GLASS 
Coni'ideAo-fc^on be. g'iucn t o  modif.y'ing ACT? 8 
ho cu t o  peAmLt o n i y  w'incL'icme.n-l that me. 
u&kely t o  be. pe.ne^tmte.d whe.n ~tfUJLck by 
a n  occupant  ' i n  a coiLu>'ion. 
ADR 10A, 10B: STEERING COLUMNS 
There were few frontal impacts in this 
study that were severe enough to provide 
a test of the adequacy of ADR 10A and 10B. 
However there were cases in which signifi- 
cant facial injuries were inflicted from 
contact with the rim of the steering wheel 
by restrained occupants. Therefore it is 
recommended that: 
C o n ^ ~ e h c u t i o n  be. g'we.n t o  h p e . a y ' i n g ,  
OA a n  me.ndme.nt t o  AUR lOA, lOB, chtUL0.e-te.k- 
dti.di don- the .  /L-UTI of, the.  h t f d n g  whce l  
that w a  nu,VWM,ze. the. h f u n t u y  of, the. 
' i n j k u  ' in f ,L icte.d ' i n  h u d  oh. {.acid? 
conAzeX duAA,ng a f,fi.ontat coU1&'ion. 
ADR 21: INSTRUMENT PANELS 
Significant injuries were sustained from 
impacts with the area at the base of the 
windscreen, both by occupants of the car 
and by other road users when struck by a 
car. Therefore it is recommended that: 
AUR 11 be. f iw ' ieu l id  t o  accommodate. 
the.  f,d that ue.h'icle. occupantt i ,  ' i n  
COAA f,-Gtte.d w i t h  t0ughe.ne.d g h h  
u l i n d b m c n i ,  can  and do ~ t / L i k e .  t h e i t  
fiace. oh. he.ad o n  the. me.a at the. bme. 
of, the.  ulincL'ime.e.n and t h a t  .tk m u  
d htfUJLck by the he.ad4 of, o theA fioad 
o n  be ing  h p a & d  by the.  @ant 
of, the .  CaJL. 
Disfiguring facial injuries were inflicted 
by a shattered toughened glass windscreen 
in one of the accidents in this study in 
circumstances that were not unusual. 
Despite the high wearing rate of seat 
belts in late-model cars, and the conse- 
quently low risk of an occupant of such 
a car contacting the windscreen it is 
suggested that: 
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ABSTRACT 
T h i s  r e p o r t  c o n t a i n s  a  rev iew o f  t h o s e  
f e a t u r e s  o f  t h e  road  and t r a f f i c  env i ron-  
ment t h a t  were r e l e v a n t  t o  t h e  c a u s a t i o n  
o r  consequences  of t h e  a c c i d e n t s  i n  a  r e -  
p r e s e n t a t i v e  sample of  a c c i d e n t s  t o  which 
an ambulance was c a l l e d  i n  m e t r o p o l i t a n  
A d e l a i d e .  The rev iew i s  p r e s e n t e d  i n  
t h e  c o n t e x t  of  d e s c r i p t i o n s  o f  t h e  
a c c i d e n t s  i n  o r d e r  t o  demons t ra te  t h e  
i n t e r a c t i o n s  between road  and t r a f f i c  
f a c t o r s  and t h o s e  r e l a t i n g  t o  t h e  
v e h i c l e s  and t o  t h e  road  u s e r s .  In- 
f r i n g e m e n t  of  a t r a f f i c  r u l e  was t h e  
most common f a c t o r  b u t  t h i s  was o f t e n  
more a  d e s c r i p t i o n  of  what happened 
r a t h e r  t h a n  a n  a d e q u a t e  e x p l a n a t i o n .  
E x c e s s i v e  speed was a l s o  a  prominent  
f a c t o r ,  even though t h e  a c t u a l  speed may 
have been below t h e  l e g a l  l i m i t ,  i n  c o l l i s -  
i o n s  a t  s i g n - c o n t r o l l e d  and u n c o n t r o l l e d  
i n t e r s e c t i o n s .  S a f e  approach speeds  t o  
u n c o n t r o l l e d  i n t e r s e c t i o n s  were such  t h a t  
a  s t r o n g  c a s e  can  be made f o r  t h e  p r o v i s i o n  
of  some form o f  c o n t r o l .  F a i l - t o - s t a n d  
a c c i d e n t s  were t h e  most common t y p e  o f  
c o l l i s i o n  a t  s i g n a l i s e d  l o c a t i o n s ,  w i t h  
a u x i l i a r y  k e r b  l a n e s  a p p e a r i n g  t o  e x a c e r b a t e  
t h e  problem. C h a r a c t e r i s t i c s  o f  t h e  road  
s u r f a c e  were r a r e l y  r e l e v a n t ,  p o s s i b l y  
because t h e  s u r f a c e  was g e n e r a l l y  d r y  and 
o f  good q u a l i t y .  Roadside o b j e c t s  p layed  
a  r o l e  i n  d e t e r m i n i n g  t h e  consequences  of  
abou t  o n e - t h i r d  of  t h e  a c c i d e n t s .  
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INTRODUCTION 
A sample of accidents to which an ambulance 
was called in the Adelaide metropolitan 
area was investigated at the scene by 
multi-disciplinary teams from the Road 
Accident Research Unit of the University 
of Adelaide. This survey, which ran for 
twelve months from 23 March, 1976, was 
sponsored by the Commonwealth Department 
of Transport and the Australian Road 
Research Board. Each accident was 
studied by an engineer, a psychologist 
and a medical officer. Their observations 
at the scene started an average of ten 
minutes after the ambulance was called 
and were supplemented by further invest- 
igations including interviews with the 
drivers and other active participants 
(pedestrians and cyclists), detailed 
examination of the accident site and 
observation of traffic behaviour at the 
same time of day as the accident. The 
injured persons were examined and inter- 
viewed in hospital and the vehicles were 
inspected in towing service depots and 
elsewhere. 
An eight per cent sample, totalling 
304 accidents, was obtained of all road 
accidents as defined above. The sample 
was representative of this accident 
population by time of day and day of week. 
The purpose of this survey, the sampling 
technique and the method of investigation 
are described in detail in another report 
in this series (Part 1: An Overview) 
together with a review of the types of 
accidents investigated and an outline of 
the general conclusions. 
This report contains detailed 
descriptions of most of these accidents, 
classified as listed in Section 2.1. A 
discussion of the relevance of road and 
traffic factors follows each Section. 
Pedestrian accidents are described in 
Report No.2 of this series (McLean. 
Brewer and Sandow. 1979a) and the reader 
is referred also to the discussion of road 
and traffic factors in Chapter 6 of that 
Report. The inclusion of the accident 
descriptions in the main text. rather than 
as appendices, has been done to emphasise 
the many factors that can play a role in 
accident causation and to try to place 
road and traffic factors in the correct 
overall context. The final Chapter re- 
presents an attempt to draw together the 
comments on the relevance of road and 
traffic factors and to list their relative 
importance in determining the causation 
and consequences of the accidents studied. 
Recommendations based on the findings of 
the study are included in Chapter 8. 

TABLE 8 .1 :  ROAD AND TRAFFIC FACTORS 
Road o r  T r a f f i c  F a c t o r  
T r a f f i c  r u l e s  : p r i o r i t y  
o t h e r  
T r a f f i c  f l o w  c h a r a c t e r i s t i c s  
T r a f f i c  c o n t r o l  d e v i c e s  : s i g n a l s  
s i g n s  
geomet r i c  
road  markings  
absence  of c o n t r o l 3  
Road l a y o u t  : i n  g e n e r a l  a r e a  
a t  a c c i d e n t  s i t e  
Road s u r f a c e  
Road works 
Parked v e h i c l e s  
Roads ide  : between p r o p e r t y  b o u n d a r i e s  
A r t i f i c i a l  l i g h t i n g  
Re levan t  t o  Acc iden t  Causa t ion  
Yes o r  P robab ly  P o s s i b l y  
Notes :  ' Some of t h e  p e r c e n t a g e s  l i s t e d  h e r e  d i f f e r  from t h o s e  i n  a  
s i m i l a r  l i s t i n g  i n  Repor t  No. 1 of  t h i s  s e r i e s  (Tab le  1 4 )  
f o r  t h e  r e a s o n s  no ted  i n  t h e  t e x t .  
P e r c e n t a g e  of 304 a c c i d e n t s .  
R e f e r s  t o  u n c o n t r o l l e d  i n t e r s e c t i o n s .  
P e r c e n t a g e  i s  g r e a t e r  t h a n  z e r o  (shown "-" b u t  l e s s  t h a n  0.5) 
(More t h a n  one of t h e  l i s t e d  f a c t o r s  may have been r e l e v a n t  i n  
a  g i v e n  a c c i d e n t  . )  
RELEVANCE OF ROAD AND TRAFF IC  FACTORS 
8 . 1  ASSESSMENT OF RELEVANCE 
I n  t h e  I n t r o d u c t i o n  it was n o t e d  t h a t  t h e  
i n c l u s i o n  o f  t h e  a c c i d e n t  d e s c r i p t i o n s  i n  
t h e  main t e x t  h a s  been done t o  emphas i se  
t h e  many f a c t o r s  t h a t  c a n  p l a y  a  r o l e  i n  
a c c i d e n t  c a u s a t i o n  and  t o  t r y  t o  p l a c e  
r o a d  and  t r a f f i c  f a c t o r s  i n  t h e  c o r r e c t  
o v e r a l l  c o n t e x t .  T h i s  m u l t i - f a c t o r i a l  
n a t u r e  o f  a c c i d e n t  c a u s a t i o n  means t h a t  
it i s  r a r e l y  p o s s i b l e  t o  s t a t e  t h a t  a  
g i v e n  f a c t o r  was t h e  most  i m p o r t a n t ,  l e t  
a l o n e  t h e  o n l y ,  one  i n  a  p a r t i c u l a r  
a c c i d e n t .  C o n s e q u e n t l y ,  i n  t h e  a s s e s s -  
ment o f  t h e  r e l e v a n c e  o f  r o a d  and  t r a f f i c  
f a c t o r s  t h e  c a t e g o r i e s  o f  " y e s " ,  " p r o b a b l e "  
" p o s s i b l e "  and "no"  have  been used  i n  an  
a t t e m p t  t o  r a t e  t h e  p r o b a b i l i t y  t h a t  a  
f a c t o r  c o n t r i b u t e d  t o  t h e  c a u s a t i o n  o f  a n  
a c c i d e n t .  
T a b l e  14 o f  t h e  o v e r v i e w  r e p o r t  i n  
t h i s  series (McLean and  Robinson,  1979)  
c o n t a i n s  a  summary o f  t h e  r e l e v a n c e  o f  
r o a d  and  t r a f f i c  f a c t o r s  i n  t h e  c a u s a t i o n  
o f  t h e  a c c i d e n t s  c o v e r e d  by t h e  s t u d y .  
A s i m i l a r  T a b l e  i s  r e p e a t e d  h e r e  ( T a b l e  
8 . 1 )  b u t  some o f  t h e  p e r c e n t a g e s  l i s t e d  
d i f f e r  from t h o s e  o f  T a b l e  1 4 .  T h i s  i s  
b e c a u s e  T a b l e  14 was drawn up d u r i n g  t h e  
i n i t i a l  d a t a  p r o c e s s i n g  s t a g e  o f  t h e  s t u d y .  
S i n c e  t h e n  t h e  r e l a t i v e  i m p o r t a n c e  o f  
v a r i o u s  f a c t o r s  i n  s p e c i f i c  a c c i d e n t s  h a s  
been more c l e a r l y  u n d e r s t o o d  a s  a  r e s u l t  
o f  c o n t i n u i n g  a n a l y s i s  o f  t h e  d a t a .  
The c r i t e r i a  f o r  t h e  a s s e s s m e n t  o f  rele- 
v a n c e  t o  a c c i d e n t  c a u s a t i o n  h a s  a l s o  
changed ,  h a v i n g  become somewhat more 
s t r i n g e n t  i n  most  c a s e s .  
Any g e n e r a l  summary o f  t h e  r e l e v a n c e  
o f  r o a d  and t r a f f i c  f a c t o r s  t o  a c c i d e n t  
c a u s a t i o n ,  a s  i n  T a b l e  8 . 1 ,  c a n n o t  a l l o w  
f o r  t h e  f a c t  t h a t  t h e  c o n t r i b u t i o n  made by 
a  p a r t i c u l a r  f a c t o r  may v a r y  a c c o r d i n g  t o  
t h e  t y p e  o f  a c c i d e n t  o r  t h e  c i r c u m s t a n c e s  
u n d e r  which  t h e  a c c i d e n t  o c c u r s .  F o r  
example ,  t h e  w i d t h  o f  t h e  r o a d  c a n  b e  
r e l e v a n t  b e c a u s e  it i s  t o o  na r row,  a s  i n  
A c c i d e n t  026 (see F i g u r e  5 o f  R e p o r t  No.2; 
McLean, B r e w e r  and Sandow, 1979a)  i n  which  
p e d e s t r i a n s  s t a n d i n g  i n  t h e  m i d d l e  o f  t h e  
r o a d  w e r e  s t r u c k  by a  c a r  t h a t  was f o r c e d  
a c r o s s  t o t h e  r i g h t  by t h e  c a r  a l o n g s i d e  
it a l s o  moving a c r o s s  t o  p a s s  a  p a r k e d  
c a r ,  o r  b e c a u s e  t h e  r o a d  i s  t o o  wide ,  a s  
i n  A c c i d e n t  166 (see F i g u r e  3 o f  R e p o r t  
No.2) i n  which  a  p e d e s t r i a n  was s t r u c k  by 
a  c a r  t h a t  was n o t  i n  s i g h t  when t h e  
p e d e s t r i a n  s t a r t e d  t o  c r o s s  t h e  roadway. 
Because  o f  t h e  way i n  which  t h e  
n a t u r e  o f  t h e  r e l e v a n c e  o f  a  f a c t o r  may 
v a r y  a c c o r d i n g  t o  t h e  c i r c u m s t a n c e s  o f  
t h e  a c c i d e n t  it i s  n o t  m e a n i n g f u l  t o  s t a t e  
t h a t ,  f o r  example ,  wide  r o a d s  a r e  s a f e r ,  
o r  more h a z a r d o u s ,  w i t h o u t  r e l a t i n g  t h e  
s t a t e m e n t  t o  a  c e r t a i n  t y p e  o f  a c c i d e n t  
a t  a  c e r t a i n  t y p e  o f  l o c a t i o n .  The 
r e l e v a n c e  o f  r o a d  and t r a f f i c  f a c t o r s  h a s  
been d i s c u s s e d  i n  t h i s  R e p o r t  i n  r e l a t i o n  
t o  s p e c i f i c  t y p e s  o f  a c c i d e n t s  f o r  t h i s  
r e a s o n ,  a s  w e l l  a s  f o r  t h e  r e a s o n  n o t e d  
e a r l i e r  i n  t h i s  S e c t i o n .  The C h a p t e r  
t h e r e f o r e  i s  n o t  i n t e n d e d  t o  b e  a  
g e n e r a l  d i s c u s s i o n  o f  t h e  r e l e v a n c e  o f  
r o a d  and t r a f f i c  f a c t o r s  t h a t  c a n  be  r e a d  
i n  i s o l a t i o n  b u t  r a t h e r  a s  a  means o f  
d rawing  t o g e t h e r ,  and r e f e r r i n g  back t o ,  
t h e  comments t h a t  have  been made e a r l i e r  
i n  t h e  R e p o r t .  
Road and  t r a f f i c  f a c t o r s  r e l e v a n t  t o  
t h e  c a u s a t i o n  o f  p e d e s t r i a n  a c c i d e n t s  a r e  
i n c l u d e d  i n  T a b l e  8 . 1  b u t  a r e  d i s c u s s e d  i n  
C h a p t e r  6  o f  R e p o r t  No.1 (McLean, Brewer 
and Sandow, 1 9 7 9 a ) .  
8 . 2  T R A F F I C  RULES 
T r a f f i c  r u l e s ,  o r  t h e  i n f r i n g e m e n t  o f  a  
t r a f f i c  r u l e ,  r ema in  t h e  most  c o m o n l y -  
o c c u r r i n g  t r a f f i c  f a c t o r  i n  t h e  c a u s a t i o n  
o f  t h e  a c c i d e n t s .  T h i s  d o e s  n o t  
n e c e s s a r i l y  mean t h a t  69 p e r  c e n t  (see 
T a b l e  8 . 1 )  o f  t h e s e  a c c i d e n t s  would have  
been p r e v e n t e d  i f  a l l  o f  t h e  e r r i n g  
d r i v e r s  w e r e  t o  l e a r n  t h e  r o a d  r u l e s  and 
be  encouraged  t o  obey them. The r e c o r d  
o f  i n f r i n q e m e n t  o f  a  p r i o r i t y  r u l e ,  f o r  
example ,  o f t e n  i s  a  d e s c r i p t i o n  o f  what  
happened r a t h e r  t h a n  a n  e x p l a n a t i o n .  
A s  i s  emphas i sed  i n  C h a p t e r  5 ,  most  o f  t h e  
c o l l i s i o n s  a t  u n c o n t r o l l e d  i n t e r s e c t i o n s  
w e r e  a  consequence  o f  t h e  f a i l u r e  o f  one  
o f  t h e  d r i v e r s  t o  y i e l d  b u t  by t h e  t i m e  
t h a t  h e  was a b l e  t o  see t h e  o t h e r  v e h i c l e  
it was a l r e a d y  t o o  l a t e  t o  d o  s o  and a  
c o l l i s i o n  was i n e v i t a b l e .  The d i s c u s s i o n  
o f  t h i s  t o p i c  i s  c o n t i n u e d  i n  S e c t i o n  8 .4 .5 .  
A t  s i g n - c o n t r o l l e d  i n t e r s e c t i o n s  
c o l l i s i o n s  more o f t e n  r e s u l t e d  f rom a  
d r i v e r ,  h a v i n g  s t o p p e d  a t  t h e  STOP s i g n ,  
t h e n  moving o f f  i n t o  t h e  p a t h  o f  a n  
a p p r o a c h i n g  v e h i c l e  even  though  t h e  d r i v e r  
was aware  o f  t h e  p r e s e n c e  o f  t h a t  v e h i c l e .  
I t  seems l i k e l y  t h a t ,  i n  many c a s e s ,  t h e  
a p p r o a c h i n g  v e h i c l e  was s p e e d i n g  (see 
S e c t i o n  6 . 7 ) .  The d r i v e r  a t  t h e  STOP s i g n  
may b e  aware  o f  t h e  r e q u i r e m e n t  t o  y i e l d  
t o  t h e  a p p r o a c h i n g  v e h i c l e  b u t  i f  h e  
g r e a t l y  u n d e r e s t i m a t e s  i t s  speed  a  
c o l l i s i o n  c a n  r e s u l t .  
F o r  r e a s o n s  s u c h  a s  t h e s e  t r a v e l l i n g  
a t  a  s p e e d  i n  e x c e s s  o f  t h e  l e g a l  l i m i t  o r ,  
p o s s i b l y  o f  more c o n s e q u e n c e ,  g r e a t e r  t h a n  
t h a t  which  i s  c u s t o m a r y ,  c a n  b e  p a r t i c u l a r -  
l y  h a z a r d o u s  (much l o w e r ,  l e g a l  s p e e d s  c a n  
a l s o  b e  h a z a r d o u s ,  a s  n o t e d  i n  S e c t i o n  5 . 3 ) .  
The r i s k s  i n v o l v e d  r e l a t e  n o t  s i m p l y  t o  t h e  
d r i v e r ' s  a b i l i t y  t o  c o n t r o l  h i s  v e h i c l e ,  
a l t h o u g h  t h e r e  w e r e  some a c c i d e n t s  t h a t  
d e r i v e d  f rom t h a t ,  b u t  f rom t h e  m i s t a k e s  
made by o t h e r  r o a d  u s e r s  when t h e y  f a i l  t o  
see t h e  s p e e d i n g  v e h i c l e  o r ,  s e e i n g  it 
a p p r o a c h i n g ,  m i s j u d g e  i t s  speed .  The 
enforcement  o f  t h e  l e g a l  speed l i m i t  c a n  
be suppor ted  a s  a n  a c t i v i t y  of c o n s i d e r -  
a b l e  p o t e n t i a l  v a l u e ,  t h e  p o t e n t i a l  be ing  
dependen t  on t h e  e f f e c t i v e n e s s  of t h e  
p r o c e d u r e s  used.  
8.3 TRAFFIC FLOW CHARACTERISTICS 
T r a f f i c  banked up a t  t r a f f i c  s i g n a l s ,  
behind a  bus a t  a  bus s t o p  o r  a  c a r  
w a i t i n g  t o  complete  a  r i g h t  t u r n  was 
a  major  f a c t o r  i n  t h e  c a u s a t i o n  of  20 
a c c i d e n t s  ( o r  abou t  seven p e r  c e n t ) .  
Most of  t h e s e  a c c i d e n t s  o c c u r r e d  a t  s i q n -  
c o n t r o l l e d  T - j u n c t i o n s  ( s e e  S e c t i o n s  
6 .2 .1  and 6 .6 .1)  w i t h  some a t  u n c o n t r o l l -  
ed i n t e r s e c t i o n s  ( S e c t i o n  5 .2 .1 )  and 
o t h e r s  i n v o l v i n g  p e d e s t r i a n s  a t  midblock 
l o c a t i o n s  (Repor t  No.2, McLean, Brewer 
and Sandow, 1 9 7 9 a ) .  I n  many i n s t a n c e s  
a  d r i v e r  had d e l i b e r a t e l y  l e f t  a  gap 
i n  t h e  queue s o  t h a t  a n o t h e r  v e h i c l e  
c o u l d  e n t e r ,  o r  e x i t  from t h e  s i d e  road.  
Having l e f t  t h e  gap it was t h e n  common 
f o r  t h a t  d r i v e r  t o  wave t h e  w a i t i n g  
d r i v e r  a c r o s s ,  w i t h o u t  r e a l i z i n g  t h a t  a  
t h i r d  v e h i c l e  was a b o u t  t o  o v e r t a k e .  
T h i s  s i t u a t i o n  has  s e v e r a l  impl i -  
c a t i o n s  f o r  t r a f f i c  e n g i n e e r i n g  and road 
d e s i g n .  A t  l o c a t i o n s  where it can  be 
p r e d i c t e d  t h a t  queues  of s t a t i o n a r y  
v e h i c l e s  a r e  l i k e l y  t o  form, such a s  a t  
t r a f f i c  s i g n a l s  on busy r o a d s ,  s t e p s  
shou ld  be t a k e n  t o  p r e v e n t  t u r n i n q  move- 
ments  a c r o s s  t h e  queue.  T h i s  may be 
a b l e  t o  be ach ieved  by t h e  i n s t a l l a t i o n  of  
a  r a i s e d  median s t r i p ,  by c l o s i n g  t h e  stem 
of  a  T- junc t ion ,  o r ,  l e s s  e f f e c t i v e l y ,  by 
p r o h i b i t i n g  t u r n i n q  movements. I f  none of  
t h e s e  coun te rmeasures  c a n  be adopted t h e n  
t h e r e  a r e  good r e a s o n s  n o t  t o  a t t e m p t  t o  
keep  t h e  j u c n t i o n  open f o r  t u r n i n g  t r a f f i c  
by means of  pavement messages say ing  
KEEP CLEAR. Encouraging d r i v e r s  t o  
c r e a t e  g a p s  i n  a  queue of  t r a f f i c  i s  one 
way t o  s e t  up t h e  c o n d i t i o n s  f o r  a c c i d e n t s  
of  t h e  t y p e  r e f e r r e d  t o  h e r e .  
The r e g u l a t i o n  of  p e d e s t r i a n  move- 
ments t h r o u g h  queues  of  s t a t i o n a r y  t r a f f i c  
may be v e r y  d i f f i c u l t  because  t h e  ped- 
e s t r i a n s  who do s o  may be i n  a  h u r r y  and 
c a r e l e s s ,  based on t h e  r e l a t i v e l y  few 
a c c i d e n t s  of  t h i s  t y p e  i n  t h e  s tudy .  
There  may be some l o c a t i o n s  where p h y s i c a l  
b a r r i e r s  c a n  be  u s e d ,  such  a s  a l o n g  a  
median s t r i p ,  t o  d i r e c t  p e d e s t r i a n s  t o  
c o n t r o l l e d  c r o s s w a l k s .  
A c c i d e n t s  i n v o l v i n g  g a p s  i n  queues  of  
s t a t i o n a r y  t r a f f i c  a r e  unusua l  i n  t h a t ,  
even though t h e y  may i n v o l v e  c a r e l e s s  
p e d e s t r i a n s ,  none of  t h e  d r i v e r s  invo lved  
i n  v e h i c u l a r  c o l l i s i o n s  of  t h i s  t y p e  was 
i n t o x i c a t e d .  T h i s  s u g g e s t s  t h a t  t h e  
p o s s i b i l i t i e s  f o r  s u c c e s s  i n  reduc ing  t h e  
f r e q u e n c y  of  such  c o l l i s i o n s  may be 
q r e a t e r  t h a n  f o r ,  s a y ,  c o l l i s i o n s  w i t h  
u t i l i t y  p o l e s  which f r e q u e n t l y  a r e  a  
consequence of  impa i red  d r i v i n g  due t o  
a l c o h o l  i n t o x i c a t i o n .  
8.4 TRAFFIC CONTROL DEVICES 
8.4.1 TRAFFIC SIGNALS 
Fai l - to -S tand  Acc iden t s  
The most common t y p e  of a c c i d e n t  a t  t r a f f i c  
s i g n a l s  was a  c o l l i s i o n  between a n  oncoming 
v e h i c l e  and one t u r n i n q  r i g h t .  The 
v a r i o u s  f a c t o r s  t h a t  appear  t o  be i m p o r t a n t  
i n  t h e  c a u s a t i o n  of  t h e s e  c o l l i s i o n s  a r e  
d i s c u s s e d  i n  S e c t i o n  7.3. D e s p i t e  t h e  
r e l a t i v e l y  h i g h  f requency  of c o l l i s i o n s  of  
t h i s  t y p e  i n  t h e  s t u d y  t h e r e  were n o t  
enough a c c i d e n t s  t o  e n a b l e  us  t o  i n v e s t i -  
g a t e ,  on a  s t a t i s t i c a l  b a s i s ,  t h e  r o l e  o f  
measures such  a s  o f f s e t  r i g h t  t u r n  l a n e s .  
N e v e r t h e l e s s ,  t h e  impress ions  ga ined  i n  
t h e  i n v e s t i g a t i o n  of  t h e s e  a c c i d e n t s  and i n  
r e p e a t e d  v i s i t s  t o  many of  t h e  a c c i d e n t  
s i t e s  t o  o b s e r v e  d r i v e r  behaviour  do 
s u g g e s t  t h a t  measures  t h a t  improve t h e  view 
t h a t  t h e  t u r n i n g  d r i v e r  has  of oncoming 
t r a f f i c  a r e  l i k e l y  t o  reduce t h e  f requency  
of  t h i s  t y p e  o f  c o l l i s i o n .  Simpson (1973) 
i n  h i s  thorough  a n a l y s i s  of  p o l i c e  r e p o r t s  
of t h e s e  a c c i d e n t s ,  was unab le  t o  show any 
b e n e f i t  from o f f s e t  r i g h t  t u r n  l a n e s .  
T h i s  may have been a  consequence of incom- 
p l e t e  r e p o r t i n g  of  t h e  p resence  o f  opposing 
r i g h t - t u r n i n g  v e h i c l e s .  He d i d  n o t e  t h a t  
t h e  g r e a t e r  t h e  number of  th rough  l a n e s  t h e  
q r e a t e r  t h e  r i s k  o f  t h e s e  c o l l i s i o n s .  
T h i s  i s  c o n s i s t e n t  w i t h  our  o b s e r v a t i o n  of  
t h e  h a z a r d s  a s s o c i a t e d  w i t h  a u x i l i a r y  
th rough  l a n e s  a t  s i q n a l i s e d  i n t e r s e c t i o n s  
( s e e  below under  S e c t i o n  8 .5 .2)  . The 
s e r i o u s n e s s  of  t h i s  problem of  f a i l - t o -  
s t a n d  a c c i d e n t s  a t  t r a f f i c  s i g n a l s  i s  
i n d i c a t e d  by t h e  s e v e r i t y  of  t h e i r  conse-  
quences ,  d e s c r i b e d  i n  S e c t i o n  7 .3 .8 .  
R igh t  t u r n  phases  o r  p r o h i b i t i o n  of  r i g h t  
t u r n s  b o t h  have u n d e s i r a b l e  consequences  i n  
t e rms  of  d e l a y s  and r e r o u t i n g  of  t r a f f i c  
b u t  t h e r e  i s  much t h a t  should be unaccept-  
a b l e  i n  t h e  e x i s t i n g  s i t u a t i o n  a t  many 
s i q n a l i s e d  i n t e r s e c t i o n s .  
D u r a t i o n  o f  t h e  All-Red Phase 
A c c i d e n t s  107 and 127 ( S e c t i o n  7 .2 .4)  
i n d i c a t e  t h a t  t h e  phas ing  of t r a f f i c  
s i g n a l s  may n o t  be  adequa te  f o r  t h e  geometry 
of  t h e  i n t e r s e c t i o n .  C a l c u l a t i o n  of  
a d e q u a t e  phas ing  i s  a  r e l a t i v e l y  s t r a i g h t -  
forward m a t t e r  b u t  t h e  consequences  of  
u n d e r - e s t i m a t i o n  o f  t h e  n e c e s s a r y  d u r a t i o n  
of  t h e  a l l - r e d  phase  can  be c o n s i d e r a b l e .  
I n o p e r a t i v e  and F l a s h i n g  Yellow S i g n a l s  
Two a c c i d e n t s  were l a r g e l y  a  consequence 
of  a n  i n o p e r a t i v e  s i g n a l  i n s t a l l a t i o n  i n  
one i n s t a n c e  and f l a s h i n g  yel low o p e r a t i o n  
i n  t h e  o t h e r .  They a r e  d i s c u s s e d  i n  
S e c t i o n  7 . 2 . 1  where it i s  sugges ted  t h a t  
changes  and a d d i t i o n s  be made t o  t h e  
r e l e v a n t  s e c t i o n s  o f  t h e  A u s t r a l i a n  S tandard  
Manual of  Uniform T r a f f i c  C o n t r o l  Devices .  
The l a c k  o f  any r e f e r e n c e  t o  p r o c e d u r e s  t o  
be fo l lowed  t o  e n s u r e  t h e  s a f e t y  o f  t r a f f i c  
n e g o t i a t i n g  a n  i n o p e r a t i v e  s i g n a l  i n s t a l l -  
a t i o n  i s  a  s e r i o u s  d e f i c i e n c y  i n  t h e  
Manual. 
8 .4 .2  T R A F F I C  S I G N S  
The STOP sign was the regulatory sign in 
15 of the 29 accidents studied in which 
such a sign was relevant but there were 
only two accidents in which a driver 
failed to stop. These two accidents 
are described in Section 6.3.2. In one 
(Accident 053) we were unable to inter- 
view the driver and so we do not know 
whether or not he was familiar with the 
area and knew that the STOP sign was there. 
in the other accident the driver's famil- 
iarity with the area as it had been some 
time previously contributed to his failure 
to observe the sign, which had been recent- 
ly installed. 
Two other accidents were at least 
partially a consequence of a driver turn- 
ing right suddenly on reading the name of 
a street on a street sign that was 
difficult to read in one accident (105, 
Section 5.2.1) and difficult to detect in 
another (Accident 232, Section 6.6.3). 
The signs involved were of customary 
design which suggests that there may be 
value in an investigation of ways in which 
the legibility of street name signs can be 
improved. 
8 . 4 . 3  GEOMETRIC T R A F F I C  CONTROL D E V I C E S  
In Accident 254 a driver was able to 
approach a roundabout, with the expectat- 
ion of negotiating it, at a speed that 
gave him insufficient time to avoid a 
collision with a cyclist who entered the 
intersection on his right. As noted in 
Section 6.5, a change in the dimensions 
of the roundabout may have reduced the 
severity of this collision, if not 
prevented it, by reducing the approach 
speed of the car. 
Two other accidents (066, 167) 
occurred at intersections where the 
driver's view of the other vehicle was 
restricted by bushes on the median in one 
accident (167, Section 6.3.2), and by a 
chain-wire fence and bushes on the median 
in the other (Accident 066, Section 7.3.6). 
~ o t h  intersections and the divided roads 
were well lit and so the need for a glare 
screen was not great. The restricted 
visibility was a major factor in the 
causation of these two accidents. 
8 . 4 . 4  ROAD M A R K I N G S  
Although very few of the accidents 
occurred on wet roads there were two in 
which the driver commented on the fact 
that they had not been able to see the 
painted lane markings on the wet road. 
One driver allowed her car to veer to the 
left and crash into a parked car (Accident 
179, Sections 3.2.3 and 3.2.8), the other 
drove off from a signalised intersection 
on the wrong side of the centreline and 
hit a pedestrian who was standing in the 
centre of the road (Accident 144, Report 
No.2, Section 6.1; McLean, Brewer and 
Sandow, 1979a) 
The skid resistance of painted road 
markings may possibly have been a factor 
in Accident 010, in which a motorcyclist 
fell from his machine on the approach to 
a signalised intersection, the skid 
starting on a painted arrow on a dry road. 
However, as mentioned in Section 3.6.3 
the reasons for the rider losing control 
are not known. 
8 . 4 . 5  ABSENCE OF A T R A F F I C  CONTROL D E V I C E  
The absence of some form of traffic control 
at uncontrolled intersections was one of 
the major factors in the causation of the 
accidents in the study. This topic is 
discussed in Chapter 5 (in detail in 
Section 5.3) and all that will be repeated 
here is the conclusion that the basic 
philosophy underlying the warrants for 
the provision of controls at intersections 
is undesirable and that, in a metropolitan 
area, intersections should not be uncon- 
trolled. 
8 . 5  ROAD LAYOUT 
8 . 5 . 1  ROAD L A Y O U T  I N  T H E  GENERAL AREA 
At one location a driver said that he 
thought that the intersecting road was 
controlled by a STOP sign because an 
earlier intersection had been (Accident 
009). Two other uncontrolled inter- 
sections appeared to two drivers to be of 
minor importance because they were not 
marked with cross road warning signs where- 
as the precedinq intersection had been in 
each case (207 and 220). These examples 
relate as much to signing practices as to 
the general area road layout but they do 
draw attention to the desirability of 
viewing an area as a whole when considering 
the adoption of any traffic control measure, 
no matter how isolated the particular 
problem might be. 
8 . 5 . 2  ROAD L A Y O U T  A T  T H E  A C C I D E N T  S I T E  
Auxiliary kerb lanes or lanes that were not 
continuous on the far side of signalised 
intersections played an important role in 
six fail-to-stand accidents, as described 
in Section 7.3, and in one rear-end 
collision (Section 4.2.1) . These 
accidents showed that the auxiliary lane is 
used as a passing lane. As such, a driver 
attempting to turn right from the opposing 
traffic stream has the doubly-difficult 
task of detecting the presence of a rapidly- 
moving (because it is overtaking) vehicle 
that is concealed behind two or more lanes 
of stationary or slowly-moving vehicles. 
This increases the risk of a collision 
occurring and, because of the speed of 
the through vehicle, it also tends to 
increase the severity of the crash. Fail- 
to-stand accidents are the major accident 
problem at signalised intersections, a 
problem that to some extent is exacerbated 
by signali.sation (see Simpson, 1973). 
It therefore seems to be reasonable to 
suggest that safety should not be degraded 
by introducing auxiliary lanes to increase 
the capacity of an intersection. 
The road layout played a role in the 
causation of two pedestrian accidents 
(144 and 166) . These accidents are 
described in Section 2.1 of Report No.2 
(see Figures 4 and 6) in this series 
(McLean, Brewer and Sandow, 1979a). In 
Accident 144 the road layout, as defined 
by the lane markings at a signalised 
intersection, led a driver to depart from 
the intersection on the wrong side of the 
centreline (as noted in Section 8.4.4 
above). In Accident 166 a four-lane 
one-way road around a city square has 
a sight-distance such that a pedestrian 
can step off the footpath when no 
vehicles are in sight and yet not be 
able to walk to the other side of the 
road before a car reaches him. 
In several other accidents some 
aspect of the road layout at the accident 
site played a role but rarely in such a 
way as to be of certain or even probable 
significance in the causation of the 
accident. 
8.6 ROAD SURFACE 
The characteristics of the road surface 
contributed to the rider or driver losing 
control of his vehicle in five accidents 
and distracted a pedal cyclist in one 
other. Again it should be noted that this 
study was based almost entirely on dry-road 
accidents by virtue of the weather 
conditions in Adelaide. Only 13 of the 
304 accidents occurred when it was raining 
and the road surface was damp in only a 
further nine cases. 
A motorcyclist fell from his machine 
when the stand caught on a manhole cover 
in Accident 113 (Section 3.5.1). The 
stand was lower than usual because of the 
weight of a pillion passenger but the major 
contributing factor was the zeal with 
which the rider attempted to negotiate a 
curve. 
A motor scooter rider fell off when, 
on a test ride, his machine hit a pot hole 
in a residential street (Accident 203, 
Section 3.7.2) and two car drivers lost 
control when, in one accident (163, 
Section 3.3.2) swerving to pass a car on 
the irregular surface of a level crossing 
and in another (Accident 168, Section 
3.6.2) encountering loose sand on an 
S-bend in a 25 km/h zone. 
An intoxicated driver veered off a 
straight road into a tree at a point 
where camber changes due to a junction 
with a side road will lead a vehicle 
onto that collision path if the steering 
is not corrected (Accident 019, 
Section 3.4.1 and Figure 3.29). 
The cyclist who paid more attention 
to the rough edge of the pavement 
adjacent to a concrete gutter than to the 
traffic ahead of him was involved in a 
collision with a car in Accident 284 
(Section 4.2.4). 
Spoon drains affected the speeds 
with which a vehicle approached an uncon- 
trolled intersection (Sections 5.3.5 and 
5.4.2) and alsomay have distracted the 
driver (Section 5.4.3). Accident 267 
occurred when the tailgate of a station 
wagon came open as the car crossed a 
spoon drain (Section 3.7.5). 
Tn summary, even allowing for the 
dry weather in which the study was conduct- 
ed, the characteristics of the road surface 
were rarely relevant to the causation of 
any of the accidents. This is an 
indication more of the generally high 
quality of the road surfaces in the Adelaide 
metropolitan area than of the potential 
contribution of this factor to accident 
causation. 
8.7 ROAD WORKS 
Apart from the work being performed at the 
inoperative signal installation in Accident 
210 (see Section 8.4.1) there was only one 
accident (155, Section 3.6.5) in which road 
works played a role. In that accident an 
intoxicated motorcyclist role through a 
warning barrier at a road closure. This 
one case is not, of course, statistical 
evidence of any association between intox- 
icated road users and this type of accident 
but it is similar in some respects to 
other alcohol-related crashes. This 
suggests that the likely effectiveness of 
road works warning barriers should be 
assessed on the basis of knowledge of the 
relevant effects of alcohol on the 
perception of and reaction to such warning 
devices. 
8.8 PARKED VEHICLES 
The 19 accidents that were collisions with 
parked vehicles are the most direct example 
of the relevance of these vehicles to 
accident causation. In other respects 
parked vehicles played a role as obstruct- 
ions to vision, particularly in pedestrian 
accidents involving children. Two 
accidents at siqn-controlled intersections 
(063, Section 6.2.1 and 089, Section 6.3.1) 
and one at an exit from a shopping centre 
parking lot (092, Section 4.2.6) may not 
have happened had parked vehicles not 
obstructed the operators' view of the 
approaching vehicle. The importance of 
the visual restriction associated with 
vehicles parked near uncontrolled inter- 
sections was more difficult to assess 
because it is possible that the collisions 
would still have occurred had they not been 
there. 
8.9 ROADSIDE : BETWEEN PROPERTY BOUNDARIES 
In Table 14 of Report No.1 (McLean and 
Robinson, 1979) in this series (see note ' 
to Table 8.1) the likely role of the road- 
side on or beyond property boundaries was 
listed. This item is not included 
here because it is essentially descriptive 
unless we are to argue that our metropolitan 
env i ronmen t  s h o u l d  b e  a d a p t e d  t o  t h e  needs  
o f  t h e  r o a d  s y s t e m  r a t h e r  t h a n  v i c e  v e r s a .  
The c h a r a c t e r i s t i c s  o f  t h e  r o a d s i d e  between 
p r o p e r t y  b o u n d a r i e s ,  w h i l e  f u l f i l l i n g  many 
r o l e s ,  c a n  j u s t i f i a b l y  b e  changed t o  r e d u c e  
c e r t a i n  t r a f f i c  h a z a r d s  s h o u l d  t h e  need b e  
d e m o n s t r a t e d .  
I n  t h e  a c c i d e n t s  s t u d i e d ,  o b j e c t s  a s  
d i v e r s e  a s  t e l e p h o n e  b o o t h s ,  a  ve randah  
( t h a t  o b s c u r e d  a  s t ree t  name s i g n )  and 
trees and s h r u b s  w e r e  e a c h  t h o u g h t  t o  have  
p l a y e d  a  c a u s a l  r o l e  on o n e  o r  more 
o c c a s i o n s .  O v e r a l l  t h e r e  w e r e  e l e v e n  
a c c i d e n t s  i n  which  t h e  r e s t r i c t e d  
v i s i b i l i t y  p r o b a b l y  c o n t r i b u t e d  t o  t h e  
o c c u r r e n c e  o f  t h e  a c c i d e n t  and j u s t  o v e r  
t h r e e  t i m e s  t h a t  number i n  which  t h e  
v i s u a l  r e s t r i c t i o n  p o s s i b l y  c o u l d  have  
been a  f a c t o r .  Of t h e  e l e v e n  p r o b a b l e  
c a s e s ,  removal  o f  t h e  o b j e c t  may have  
p r e v e n t e d  p e r h a p s  f o u r  o r  f i v e  
a c c i d e n t s ,  t h e r e  b e i n g  o t h e r  f a c t o r s  
o p e r a t i n g  i n  a l l  e l e v e n  a c c i d e n t s .  I n  
many l o c a t i o n s  r e a l i g n m e n t  o f  t h e  k e r b  
t o  na r row t h e  c a r r i a g e w a y  may b e  a s  
e f f e c t i v e  a s  removal  o f  t h e  o b j e c t  t h a t  
res t r ic ts  a  d r i v e r ' s  f i e l d  o f  v iew.  
8 .10  A R T I F I C I A L  L IGHTING 
The q u a l i t y  o f  t h e  i l l u m i n a t i o n  p rov ided  
by t h e  a r t i f i c i a l  l i g h t i n g  was a  c e r t a i n  
o r  p r o b a b l e  f a c t o r  i n  t h e  c a u s a t i o n  o f  1 5  
a c c i d e n t s  and p o s s i b l y  a  f a c t o r  i n  a  
f u r t h e r  e l e v e n .  
The ways i n  which  t h e  s t ree t  l i g h t i n g  
was i m p o r t a n t  r anged  f rom a  v i r t u a l  
a b s e n c e  o f  a n y  i l l u m i n a t i o n  o f  a  pa rked  
c a r ,  e i t h e r  d i r e c t  o r  i n  s i l h o u e t t e ,  on a  
s t ree t  l it  by t u b u l a r  f l u o r e s c e n t  lamps 
( e g :  A c c i d e n t  008,  S e c t i o n  3 . 2 . 8 )  t o  t h e  
same t y p e  o f  lamp g i v i n g  a  m i s l e a d i n g  
i n d i c a t i o n  o f  t h e  a l i g n m e n t  o f  t h e  t h r o u g h  
r o a d  a t  a  Y - j u n c t i o n  i n  which  one  o f  t h e  
e x i s t s  was a  no t h r o u g h  r o a d  ( A c c i d e n t  293,  
S e c t i o n  3 .6 .1 )  . Even r o a d s  lit by sodium 
vapour  lamps were n o t  a l w a y s  w e l l  
i l l u m i n a t e d  b e c a u s e  o f  t h e  l a r g e  d i s t a n c e s  
be tween t h e  lamps (more t h a n  70 metres 
i n  some i n s t a l l a t i o n s ) .  T h i s  wide  s p a c i n g  
o f  t h e  lamps r e s u l t s  i n  b r i g h t l y  lit 
s e c t i o n s  o f  roadway a l t e r n a t i n g  w i t h  
s e c t i o n s  t h a t  a r e ,  by compar i son ,  p o o r l y  
lit ( a l t h o u g h  o f t e n  b e t t e r  i l l u m i n a t e d  
t h a n  a d j o i n i n g  s i d e  s t reets) .  A c c i d e n t  
097,  i n  which  a  d r i v e r  d i d  n o t  see a  
s t a t i o n a r y  c a r  i n  h i s  p a t h  and A c c i d e n t  
1 8 8 ,  i n  which  a  c a r  r e v e r s e d  o n t o  a  r o a d  
i n t o  t h e  p a t h  o f  a n  a p p r o a c h i n g  c a r ,  b o t h  
o c c u r r e d  midway between wide ly - spaced  
sodium vapour  lamps.  These  two 
a c c i d e n t s  a r e  d i s c u s s e d  i n  S e c t i o n s  4 .2 .1  
and 4 .2 .6 .  
Compared t o  mos t  o f  t h e  o t h e r  f a c t o r s  
d i s c u s s e d  i n  t h i s  S e c t i o n ,  a r t i f i c i a l  
l i g h t i n g  i s  p a r t i c u l a r l y  c l o s e l y  a s s o c i a t -  
ed  w i t h  i n t o x i c a t e d  d r i v e r s .  S i x  o f  t h e  
1 5  d r i v e r s  whose pe r fo rmance  was a f f e c t e d  
by p o o r  q u a l i t y  a r t i f i c i a l  i l l u m i n a t i o n  
w e r e  i n t o x i c a t e d  a s  w e r e  f i v e  o f  t h e  e l e v e n  
d r i v e r s  whose pe r fo rmance  may have  been 
a f f e c t e d .  T h i s  s u g g e s t s  t h a t  t h e  a s s e s s -  
ment o f  t h e  l i k e l y  h a z a r d s  a s s o c i a t e d  w i t h  
poor  q u a l i t y  a r t i f i c i a l  l i g h t i n g  s h o u l d  
b e  made on t h e  a s sumpt ion  t h a t  t h e  
d r i v e r s  i n v o l v e d  a r e  l i k e l y  t o  b e  i n t o x -  
i c a t e d .  
8 . 1 1  RELEVANCE OF ROAD AND TRAFFIC FACTORS 
TO THE CONSEQUENCES OF THE ACCIDENT 
T a b l e  8 .2  shows t h e  f r equency  w i t h  which  
t h e  l i s t e d  i t e m s  w e r e  r e l e v a n t  t o  t h e  
c o n s e q u e n c e s  o f  t h e  a c c i d e n t .  
O b j e c t s  a t  t h e  r o a d s i d e  w e r e  t h e  c a t e -  
g o r y  most  o f t e n  r e l e v a n t  t o  t h e  c o n s e  
q u e n c e s  of  t h e  a c c i d e n t  and o f  t h o s e  
o b j e c t s  c o l l i s i o n s  w i t h  u t i l i t y  p o l e s  w e r e  
b o t h  t h e  most  f r e q u e n t  and t h e  most  
damaging.  E leven  p e r  c e n t  o f  t h e  
a c c i d e n t s  i n v o l v e d  a  c o l l i s i o n  w i t h  a  
u t i l i t y  p o l e  a s  e i t h e r  t h e  i n i t i a l  o r  a s  a  
s e c o n d a r y  e v e n t .  The p r o b a b i l i t y  o f  a  
s e c o n d a r y  c o l l i s i o n  o f  t h i s  t y p e  o c c u r r i n g  
was r e l a t e d  t o  t h e  impac t  geometry ,  w i t h  
s e c o n d a r y  c o l l i s i o n s  b e i n g  more l i k e l y  t o  
o c c u r  f o l l o w i n g  a n  i n t e r s e c t i o n  c o l l i s i o n  
t h a n  o n e  midb lock ,  and t o  t h e  s p e e d s  o f  
t h e  v e h i c l e s  i n  t h e  i n i t i a l  c o l l i s i o n .  
C o l l i s i o n s  w i t h  u t i l i t y  p o l e s  a s  t h e  
i n i t i a l  impac t  w e r e  s t r o n g l y  a l c o h o l -  
r e l a t e d  a s  were  i n i t i a l  c o l l i s i o n s  w i t h  
p a r k e d  c a r s .  P o s s i b l e  ways t o  min imize  
t h e  f r e q u e n c y  o f  o c c u r r e n c e  o f  c o l l i s i o n s  
w i t h  r o a d s i d e  o b j e c t s  and w i t h  p a r k e d  c a r s  
a r e  d i s c u s s e d  i n  S e c t i o n  3. 
Geomet r i c  t r a f f i c  c o n t r o l  d e v i c e s  
a f f e c t e d  t h e  consequences  o f  t h e  a c c i d e n t  
when a  m o t o r c y c l i s t  f e l l  from h i s  mach ine  
on t h e  a p p r o a c h  t o  a  roundabou t  and t h e n  
s t r u c k  t h e  k e r b  o f  t h e  roundabou t  w h i l e  
s l i d i n g  a l o n g  t h e  r o a d .  The o t h e r  
a c c i d e n t s  i n  t h i s  c a t e g o r y  w e r e  o f  a  
s i m i l a r  n a t u r e .  
8 . 1 2  SUMMARY : RELEVANCE OF ROAD AND 
TRAFFIC FACTORS 
One o r  more f a c t o r s  r e l a t e d  t o  t h e  r o a d  and 
t r a f f i c  c h a r a c t e r i s t i c s  were r e l e v a n t  t o  
t h e  c a u s a t i o n  o f  a p p r o x i m a t e l y  40 p e r  c e n t  
o f  t h e  a c c i d e n t s  s t u d i e d .  These  a r e  t h e  
a c c i d e n t s  i n  which  t h e  c o n t r i b u t i o n  o f  t h e  
r o a d  o r  t r a f f i c  f a c t o r  t o  t h e  c a u s a t i o n  o f  
t h e  a c c i d e n t  was c e r t a i n  o r  p r o b a b l e .  As 
shown i n  T a b l e  8 . 1 ,  t h e s e  f a c t o r s  may 
p o s s i b l y  have  p l a y e d  a  r o l e  i n  a b o u t  o n e  
t h i r d  o f  t h e  a c c i d e n t s  ( t h i s  t h i r d  o v e r -  
l a p p i n g  t h e  above-noted  40 p e r  c e n t  t o  some 
e x t e n t ) .  I t  i s  i m p o r t a n t  t o  r e a l i z e ,  
however ,  t h a t  i t  was most  e x c e p t i o n a l  f o r  
a n  a c c i d e n t  t o  b e  a t t r i b u t e d  t o  one  c a u s a l  
f a c t o r .  O t h e r  f a c t o r s ,  such  a s  a l c o h o l  
i n t o x i c a t i o n  and i n e x p e r i e n c e  i n  d r i v i n g ,  
w e r e  a l m o s t  a l w a y s  p r e s e n t .  
The  f i g u r e  o f  40 p e r  c e n t  d o e s  n o t  
i n c l u d e  a c c i d e n t s  a t  u n c o n t r o l l e d  i n t e r -  
s e c t i o n s  f o r  which  t h e  a b s e n c e  o f  a  t r a f f i c  
c o n t r o l  d e v i c e  was l i s t e d  a s  a  c a u s a l  
f a c t o r  i n  17  p e r  c e n t  o f  a l l  o f  t h e  304 
a c c i d e n t s .  T h i s  means t h a t ,  w i t h  t h i s  
w i d e r  d e f i n i t i o n  o f  r o a d  and t r a f f i c  
f a c t o r s ,  t h e y  p l a y e d  a  c a u s a l  r o l e  i n  a t  
l e a s t  h a l f  o f  t h e  a c c i d e n t s .  
TABLE 8 . 2 :  ROAD AND TRAFFIC FACTORS I N  THE CONSEQUENCES OF THESE ACCIDENTS 
Road or Traffic Factor 
Roadside : on or beyond property boundaries 




Road layout at accident site 




Relevant to Accident Consequences 
Yes or Probably Possibly 
Notes: ' Percentage of 3 0 4  accidents. 
Percentage is greater than zero but less than 0.5.  
(More than one of the listed factors may have been 
relevant in a given accident.) 
As shown in Table 8.2, a road or traffic 
factor other than an object on or beyond 
property boundaries was relevant to the 
consequences of about one-third of the 
accidents in the study. 
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This report contains written and diagram- metropolitan area of Adelaide, South 
matic descriptions of accidents reported Australia. A representative 8% sample, 
in an in-depth study of road accidents to comprising 304 accidents, was investigated 
which an ambulance was called in the in the 12 month period commencing March 
1976. 
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INTRODUCTION 
A sample  o f  road  a c c i d e n t s  t o  which an  
ambulance was c a l l e d  i n  t h e  Ade la ide  
m e t r o p o l i t a n  a r e a  was i n v e s t i g a t e d  a t  t h e  
s c e n e  by m u l t i - d i s c i p l i n a r y  teams from t h e  
Road Acc iden t  Resea rch  U n i t  o f  t h e  
U n i v e r s i t y  o f  Ade la ide .  T h i s  s u r v e y ,  
which r a n  f o r  t w e l v e  months from 23 March 
1976,  was sponsored  by t h e  O f f i c e  o f  Road 
S a f e t y  o f  t h e  Commonwealth Department o f  
T r a n s p o r t  and t h e  A u s t r a l i a n  Road Research 
Board.  Each a c c i d e n t  was s t u d i e d  by a n  
e n g i n e e r ,  a  p s y c h o l o g i s t  and a  med ica l  
o f f i c e r .  T h e i r  o b s e r v a t i o n s  a t  t h e  s c e n e  
s t a r t e d  a n  a v e r a g e  o f  t e n  m i n u t e s  a f t e r  
t h e  ambulance was c a l l e d  and were supp le -  
mented by f u r t h e r  i n v e s t i g a t i o n s  i n c l u d i n g  
i n t e r v i e w s  w i t h  t h e  d r i v e r s  and o t h e r  
a c t i v e  p a r t i c i p a n t s  ( p e d e s t r i a n s  and 
c y c l i s t s ) ,  d e t a i l e d  o b s e r v a t i o n  o f  t r a f f i c  
b e h a v i o u r  a t  t h e  a c c i d e n t  s i t e  and exam- 
i n a t i o n  o f  t h e  i n j u r e d  p e r s o n s  i n  
h o s p i t a l  and t h e  v e h i c l e s  i n  towing 
s e r v i c e  d e p o t s  and e l s e w h e r e .  
An e i g h t  pe r  c e n t  sample ,  t o t a l l i n g  
304 a c c i d e n t s ,  was o b t a i n e d  o f  a l l  road 
a c c i d e n t s  a s  d e f i n e d  above. The sample 
was r e p r e s e n t a t i v e  o f  t h i s  a c c i d e n t  
p o p u l a t i o n  by t i m e  o f  day and day o f  week. 
The purpose  o f  t h i s  s u r v e y ,  t h e  sampl ing 
t e c h n i q u e  and t h e  method o f  i n v e s t i g a t i o n  
a r e  d e s c r i b e d  i n  d e t a i l  i n  a n o t h e r  r e p o r t  
i n  t h i s  s e r i e s  t o g e t h e r  w i t h  a  r ev iew of  
t h e  t y p e s  o f  a c c i d e n t s  i n v e s t i g a t e d  and 
a n  o u t l i n e  o f  t h e  g e n e r a l  concl .us ions .  
T h i s  r e p o r t  c o n t a i n s  a  summary and s c a l e  
p l a n  f o r  e a c h  o f  t h e  304 a c c i d e n t s .  An 
a t t e m p t  h a s  been made t o  e n s u r e  t h a t  t h i s  
i n f o r m a t i o n  i s  s e l f - e x p l a n a t o r y  a l t h o u g h  
t h e  f o l l o w i n g  comments may b e  o f  v a l u e .  
The append ix  c o n t a i n s  a  l egend  which 
e x p l a i n s  t h e  symbols used on t h e  p l a n s .  
Each t r a f f i c  u n i t  ( v e h i c l e  o r  p e d e s t r i a n )  
t h a t  was p h y s i c a l l y  i n v o l v e d  i n  t h e  
a c c i d e n t  h a s  been a s s i g n e d  a  u n i t  number, 
which matches  t h e  u n i t  number i n  t h e  coded 
d a t a .  On t h e  s c a l e  p l a n  t h e  sequence o f  
e v e n t s  is  i n d i c a t e d  by t h e  s u b s c r i p t s  t o  
t h e  u n i t  numbers. Whenever t h e  f i n a l  
r e s t  p o s i t i o n  o f  a  t r a f f i c  u n i t  was n o t  
known it is  n o t  shown on t h e  p l a n .  
Unless  t h e r e  is a  n o t e  t o  t h e  c o n t r a r y  on 
a  p l a n  (e .g .  Accident  25) t h e  speed l i m i t  
was 60 km/h. 
The t r a f f i c  s i g n a l  a r rows  i n d i c a t e  t h e  
d i r e c t i o n  o f  t h e  t r a f f i c  l i g h t  i n s t a l l a t i o n s  
r e l e v a n t  t o  t h e  a c c i d e n t .  They do  n o t  a l l  
i n d i c a t e  t h e  d i r e c t i o n  o f  t h e  g r e e n  s i g n a l  
( e . 9 .  Acc iden t  4 ) .  
Blood a l c o h o l  (BAC) r e a d i n g s  a r e  
l i s t e d  i n  t h e  summary f o r  each o f  t h e  
a c t i v e  p a r t i c i p a n t s  ( d r i v e r ,  r i d e r ,  pedes- 
t r i a n )  f o r  whom a  r e a d i n g  was a v a i l a b l e .  
Those f o r  whom no BAC r e a d i n g  i s  l i s t e d  
were g e n e r a l l y  t h o u g h t  n o t  t o  have been 
d r i n k i n g  b u t  t h e r e  was ev idence  t h a t  a t  
l e a s t  n i n e  o f  t h e s e  d r i v e r s  were i n t o x i -  
c a t e d  and t h e y  a r e  mentioned i n  t h e  
summaries o f  a c c i d e n t s  29, 33, 36,  120,  
233 (2  d r i v e r s ) ,  252, 272 and 303. 
The Road Acc iden t  Research Uni t  V e h i c l e  
Damage Index ,  'RARU-VDI' (McLean 1975) 
is g i v e n  f o r  a l l  c a r s  which s u s t a i n e d  
measurab le  damage from f i r s t  and s u b s e q u e n t  
impac t s .  T h i s  index  i s  n o t  t h e  commonly 
used S o c i e t y  o f  Automotive E n g i n e e r s  
V e h i c l e  Damage Index ,  'SAE-VDI' (-, 1 9 7 2 ) ,  
b u t  r a t h e r ,  a  modi f i ed  v e r s i o n  which is  
d e s c r i b e d  i n  t h e  i n t r o d u c t i o n  t o  t h e  Data  
and Data  Codes Repor t ,  a  companion volume 
i n  t h i s  s e r i e s .  The SAE-VDI is  used t o  
d e s c r i b e  damage t o  t r u c k s .  A V D I  is  n o t  
g i v e n  f o r  m o t o r c y c l e s  s i n c e  i t s  r e l a t i o n -  
s h i p  t o  i n j u r y  l e v e l s  i s  u n c l e a r .  
The 304 a c c i d e n t s  a r e  numbered from 
1 t o  305, w i t h  t h e  number 1 4 1  n o t  b e i n g  
a s s i g n e d  t o  any a c c i d e n t .  
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INTRODUCTION 
A sample of road accidents to which an 
ambulance was called in the Adelaide 
metropolitan area was investigated at the 
scene by multi-disciplinary teams from the 
Road Accident Research Unit of the 
University of Adelaide. This survey, 
which ran for twelve months from 23 March 
1976, was sponsored by the Office of Road 
Safety of the Commonwealth Department of 
Transport and the Australian Road Research 
Board. Each accident was studied by an 
engineer, a psychologist and and a medical 
officer. Their observations at the scene 
started an average of ten minutes after 
the ambulance was called and were supple- 
mented by further investigations including 
interviews with the drivers and other 
active participants (pedestrians and 
cyclists), detailed observation of traffic 
behaviour at the accident site and examin- 
ation of the injured persons in hospital 
and of the vehicles in towing service 
depots and elsewhere. 
An eight per cent sample, totalling 
304 accidents, was obtained of all road 
accidents as defined above. The sample 
was representative of this accident 
population by time of day and day of 
week. The purpose of this survey, the 
sampling technique and the method of 
investigation are described in detail in 
another report in this series together 
with a review of the types of accidents 
investigated and an outline of the general 
conclusions. This report contains a list 
of the codes used to classify the data 
collected during this study. Seven data 
codes were developed and these are 
described in the following section.   he 
data was collected on field coding forms 
and transferred to computer using the 
codes listed in this report. 
This report also contains diagrams 
of the traffic unit movement codes used 
and an explanation of the Modified Vehicle 
Damage Index (McLean, 1975) . 
The coded data is pr,esented in the 
form of microfiche attached to this 
report. 

